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1.0 INTRODUCTION


New Bedford Harbor is a tidal estuary located between the City of'


New Bedford and the Town of Fairhaven at the Head of Buzzards Bay,


Massachusetts, as shown in Figure 1. The harbor sediment contains


elevated levels of polychlorinated biphenyls (PCBs) and heavy


metals.


This report presents results of a preliminary geotechnical


investigation conducted at the New Bedford Harbor Superfund site


in Bristol County, Massachusetts. The information obtained from


this investigation will be used in the evaluation of the


engineering feasibility of various remediation alternatives


considered for this site. This work has been funded by the United


States Environmental Protection Agency (EPA) under REM III


Contract No. 68-01-7250 to Ebasco Services, Inc. (Ebasco).


The report contains four main sections as follows:


o Section 1, Introduction


o Section 2, Subsurface Investigation


o Section 3, Geotechnical Laboratory Investigation


o Section 4, Subsurface Conditions


1-1




L Z. Z A R D 

F A* I R H A V E 

%v^ - FIGURE V
LEGEND SITE VICINITY MAP 

PRELIMINARY GEOTECHNICAL INVESTIGATION 
PROJECT AREA OF ENGINEERING PROPERTIES 

NEW BEDFORD HARBOR SUPERFUND SITE 
J2000 I4000 BRISTOL COUNTY, MASSACHUSETTS 

4959-19 



HURRICANE 
BARRIER 

TABLED


CONTROL P01KT LOCATIONS


LEGEND Well, tmOKATION LOCATIONS 

Boring, or

Traverse Sampling Top of Top of

Control Point Northini E«itin« C«iint PVC


kBW OFFSHORE BORING 
Point Description Kort-hipt Elev.tiO» 

BL-101 236759.2808 756767.0607 7.9 10.58 10 ** 
M>:-1 CCS Br«it 227965 4900 763254.4900 BL-102 236030.9873 7570(2.2986 7.4 9.58 9 16 

-̂  LAND BORING Fort Pboenix BL-103 235*11 8877 757107.03*4 7 . 1 10.09 9.90 
BL-104 23*619.0129 757208.4146 5.7 7.87 

PW 227981.0000 761320.6300 BL-10S 23692* 4059 757455.9587 5.9* •  OFFSHORE PROBE BL-106 ZJ5731.6723 757*73.7759 .2
9 

BL-107 23(055.2731 759796.281* 3 (.30 
HK-i Br»«< Hut, 237717.6400 7591*0.5200 23. SO BL-108 237372.3736 759566.1399 .3 •* LAND PROBE 
Hjrth lilind


BW-101 236*31.0)06 7511*7.6911 .* 
•^ OFFSHORE BORING (BY GZA, 3/85) CODC HOD. w/Br«ftf 236896 660i 757260.6409 6.26 BU-10) 229213.7*12 7610*9.8375 .* 

BW-104 2291)5 0109 760252 087* 0 
BW-105 22S299 9997 760300.000* 6.2 FIGURE 2 

6 I/I" Keb«r 236509.2661 757349.9626 6.7S BU-106 227339.773« 760160.1933 3.0 { ./ APPI .. msmmtfm™-** DISP BW-107 226530 0 762170.0 EXPLORATION PLAN 23i50i 6E21 757316.1505 4.56 1U-108 225409.6717 761717.51*1

HORIZONTAL CONTROL POINTS 

7 1/2" Debar 
BW-109 235*23.1302 760*28.6737 
BW-110 23507*.17*2 759998.S656
 PRELIMINARY GEOTECHNICAL INVESTIGATION C 3/4" Jieb.r 235429.6892 757696.7135 7.56

BW-111 236217.2771 759102.1320 -J.7 

30 Top Cepter lifbt, 233947.S217 759162.3730 BW-112 236565.3635 759(66.199*
 OF ENGINEERING PROPERTIES 
R»dio Tower, Pope


PL-101 237711,32*9 7595*0.131*
 NEW BEDFORD HARBOR SUPERFUND SITE 
3) ftrtis •760907.0395 20.07 PW-102 228258 3329 760727.06(0 -9.1 BRISTOL COUNTY, MASSACHUSETTS PW-103 227352.4405 760718.6961 -* 9 Hurric


4959-19 EC JORDANCQ • 



o Area slightly south of the hurricane barrier as


designated by boring BW-107


o Area south of the hurricane barrier as designated by


borings BW-108A and BW-108B


The North Terminal Area is within the offshore and onshore zones.


The North Terminal area is a commercial development with parking


lots (predominantly stone and gravel), shipping docks, wharfs,


warehouses, manufacturing plants, and various other buildings.


Marsh Island, an abandoned spoils site, and presently the location


of three radio transmission towers, is within ~he onshore zone.


Ground cover is predominantly marsh grasses with additional brush


and small trees scattered about.


The Conrail Rail Yard is located in a peripheral upland zone. At


one time the rail yard was used for the transfer, loading, and


storage of raw materials, manufactured goods, etc. At present,


rail spurs, abandoned buildings, rail relics, and miscellaneous


refuse (e.g., used paper and plastic products, abandoned cars,


used machinery parts, etc.) are scattered on site. Additionally,


the area is moderately vegetated with grasses, brush, and small


trees.
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1.2 PROJECT DESCRIPTION


The New Bedford Harbor Superfund site includes the lower and upper


harbor, and a portion of Buzzards Bay. The EPA has authorized a


work assignment (Work Assignment No. 04-1L43) to perform a


Remedial Investigation/Feasibility Study (RI/FS) for the site.


The objective of the preliminary geotechnical investigation is to


provide information to evaluate the engineering feasibility of


several remediation alternatives. These alternatives are as


follows:


o disposal (e.g., confined aquatic disposal, etc.)


o removal (e.g., dredging, etc.)


o containment (e.g., earthen dikes, double sheet pile


walls, etc.)


The preliminary geotechnical investigation accomplished this


objective at seven areas within the harbor site (see Section 1.1,


Site Description) through the execution of the following


activities:


o A total of 24 explorations were drilled including 13


borings and 2 probes offshore; and 8 borings and 1 probe


on land, at locations shown in Figure 2. All drilling
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activities were completed in accordance with ASTM D420


and OSHA modified level D personal protection.


o Soil and rock samples were obtained from the boring


explorations using a standard split-spoon sampler,


2-inch and 3-inch thin-walled tube samplers, and a


single and double barrel rock core sampler.


o Piezometers were installed to measure groundwater levels


in six of the land borings.


o Field vane shear tests (FVST) were conducted to


determine variations in shear strength within the


surficial cohesive soils (organic silt).


o Field drilling, sampling, and testing were monitored and


documented full time by qualified Jordan engineers and


geologists.


o All explorations were surveyed for location and


elevation using survey control points established by


Diversified Technologies Corporation under EPA Work


Assignment No. 04-1L43 (see Final Field Survey Location


Control Report, New Bedford, Massachusetts, DTC


August 23, 1988).


1-7


5.88.106

0010.0.0




o Soil samples were screened for PCB concentrations prior


to physical laboratory testing.


o Physical laboratory tests were performed on selected


soil samples to better define the classification and


engineering properties of the subsurface soils.
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2.0 SUBSURFACE INVESTIGATION


*


Subsurface explorations made for the preliminary geotechnical


investigation were performed to establish thicknesses,


classification, and engineering properties of the various soil


strata, and to determine bedrock depths. In January and February


1988, 21 borings and three probes were drilled by GZA Drilling,


Inc. of Canton, Massachusetts, within the harbor area at locations


shown in- Figure 2. The borings were monitored on a full time


basis by Jordan engineers and geologists. EPA dermal Level C


personal protective equipment was used. Horizontal and vertical


locations of each exploration were surveyed by Diversified


Technologies Corp. (DTC) of North Haven, Connecticut. Horizontal


and vertical control was previously established by the USAGE.


Horizontal location control for the explorations are referenced


according to the 1,000-foot grid system superimposed in Figure 2.


Explorations were conducted offshore using a barge-mounted Acker


skid rig, and on land (onshore and peripheral upland areas) using


a truck rig. Thirteen offshore borings included BW-101, BW-103


through BW-107, BW-108A, BW-108B (BW-108B was drilled because a


boulder was encountered in BW-108A), BW-109A, BW-109B (BW-109B was


drilled to obtain 3-inch thin-wall tube samples that could not be


obtained in BW-109A), and BW-110 through BW-112. Eight land


borings included BL-101 through BW-108 with piezometers installed


in each one except BL-106 and BL-108. The probes included two
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offshore, and one on land; PW-102 and PW-103, and PL-101;


respectively. Jordan's on-site exploration monitoring included


the following:


o All exploratory drilling, soil and rock sampling, and


piezometer installations were continuously observed by


-qualified engineers or geologists.


o Explorations were logged in the field with samples


classified according to procedures outlined in ASTM


D24S8. The logging and classifying of soil and rock


samples were recorded on a Soil Boring Log and a Rock


Core Identification Log, respectively.


o A complete and accurate field log was maintained for


each exploration, including project name, exploration


number, rig type, drilling company, driller's name, name


of Jordan field personnel, casing size and type, water


depth when applicable, sample number and depth, Standard


Penetration Test (SPT) N-values, casing or probe rod


blows per foot of penetration, arid soil or rock


classification and description.


o A field notebook was maintained by Jordan personnel at


each drill rig. The notebook was a standard bound


survey book. Entries included dates, weather
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conditions, personnel and drillers, level of personal


protection used, and any pertinent observation deemed


necessary to document.


o Prior to leaving the site each day, chain-of-custody


record forms were completed for each sample by Jordan


field personnel.


o The samples were stored in coolers filled with


cushioning material to deter adverse movement during


shipment, and to prevent freezing.


o All documentation required to accompany the samples


during shipment was kept in a sealed plastic bag and


placed into the cooler. All soil and rock samples


shipped to the soils laboratory for geotechnical testing


were accompanied with a geotechnical laboratory


Hazardous Material (HAZ/MAT) sample tracking form, and a


chain-of-custody record form. An analysis request form


and chain-of-custody record form were sent with all soil


samples shipped to the analytical laboratory for PCS


screening.


To summarize information recorded in the field, engineering logs


were prepared and are presented in Appendix A. These logs


describe the soil coloration, texture, consistency, and other
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pertinent information in accordance with ASTM D2488. Additional


information recorded on the logs includes depth and type of


samples, laboratory test designations, measured water contents,


and FVSTs (rock core, and piezometer data when applicable). A key


to the descriptions, symbols, and terms used in the engineering


logs is presented on Sheet A-2 in Appendix A.


Five additional explorations were drilled in the North Terminal


area prior to Jordan's preliminary geotechnical investigation.


Borings 1, 2, 3, 4, and 5 were drilled by GZA Drilling, Inc. of


Canton, Massachusetts in the winter of 1985. Locations are shown


in Figure 2. Boring logs for these five explorations are included


in Appendix A.


2.1 DRILLING AND SAMPLING


Twenty-one borings and three probes were drilled in January and


February 1988. The exploration program consisted of the


following:


o Offshore Explorations


Six 3-inch cased borings plus rock core


Three 3-inch cased borings
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Two 4-inch cased borings plus rock core


Two 4-inch cased borings


Two BW rod probes


Land


Six 3-inch cased borings plus rock core


Two 3-inch cased borings


Piezometers installed in six borings


One BW rod probe


A summary of pertinent exploration data is presented in Table 1.


Borings were advanced in accordance with the general procedures of


ASTM D1586 to refusal, or in the case of BW-109B, end of


exploration. Refusal was generally defined as 100 blows with no


penetration during a standard penetration test (SPT). Selected


borings, indicated in Table 1, obtained a B or N size rock core to


determine if the refusal surface was bedrock. Borings were


advanced using threaded flush joint 3- or 4-inch inside diameter


(ID) casing; and jet water, and wash rotary drilling techniques


for the offshore and land borings; respectively. Advancement of


the casing was accomplished using a 300-pound drive hammer with an


18-inch drop. The number of blows required to advance the casing


each foot was recorded. Whenever exceedingly hard drilling was


encountered, such as very dense till or boulders, systematic
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TABLE 1


SUMMARY OF ENGINEERING LOGS


Piezometer

Depth to Water


Rock Core Slotted Level

Lambert Grid Surface Refusal Length Pipe 2/18/88


Exploration Date of Coordinates Elev. Depth Elev. Rec. RQD Midpoint @ Time

Designation Exploration Northing Easting (MSL.ft.) (feet) (MSL.ft.) (feet) (%) (feet) (MSL.ft.)


BW-101 1/22-1/26/88 236,431.1 758,147.7 -9.4 39.0 -48.4 4.0 59.0

2.75


BW-103 1/15/88 229,213.7 761,049.8 -8.4 25.5 -33.5


BW-104 1/13-1/14/88 229,185.0 760,252.1 -6.0 32.8 -38.8


BW-105 1/8/88 228,300.0 760,300.0 -6.2 14.5 -20.5


BW-106 1/19/88 227,339.8 760,160.5 -3.0 21.7 -24.7 5.0 59.0

5.0


BW-107 2/11/88 226,530.0 762,170.0 -17.2 28.7 -45.9 3.5 87.7

3.25


BW-108A 1/21/88 225,409.7 761,717.5 -11.4 5.0 -16.4


BW-108B 1/21/88 225,409.7 761,717.5 -11.4 8.0 -19.4


BW-109A 2/4-2/9/88 235,423.1 760,428.7 -8.9 42.8 -51.7 5.3 12.3

2.5


BW-109B 2/9/88 235,423.1 760,428.7 -8.9 No Refusal


BW-110 2/9-2/10/88 235,074.2 759,998.6 -10.3 62.0 -70.3


BW-111 1/28-2/3/88 236,217.3 759,102.1 -5.7 73.0 -78.7 1.75 0.0

1.3


BW-112 2/3/88 236,565.6 759,866.2 -6.3 42.8 -49.1


PW-102 1/13/88 228,258.3 760,727.1 -9.1 20.4 -29.4


PW-103 1/20/88 227,362.4 760,718.7 -4.9 20.6 -25.5
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TABLE 1 (Continued) 

SUMMARY OF ENGINEERING LOGS 

Piezometer 
Depth to Water 

Rock Core Slotted ' Level 
Lambert Grid Surface Refusal Length Pipe 2/18/88 

Exploration Date of Coordinates Elev. Depth Elev. Rec . RQD Midpoint @ Time 
Designation Exploration Northing Easting (MSL.ft.) (feet) (MSL.ft.) (feet) (%) (feet) (MSL.ft.) 

BL-101 1/18/88 236,759.3 756,767.1 7.9 23.3 -15.4 5.0 72.0 19.5 4.7/11:45 
O 

BL-102 1/22/88 236,031.0 757,082.3 7.4 6.3 1.1 5.0 98.0 4.7 4.5/11:55 
4T9 
5.0 84.0 
472 

BL-103 1/19-1/20/88 235,481.9 757,107.0 7.1 52.3 -45.2 5.0 98.0 19.5 4.0/12:05 
O 

BL-104 1/21-1/22/88 234,619.0 757,208.4 5.7 35.7 -30.4 10.5 3.9/12:15 

BL-105 1/12-1/13/88 236,924.4 757,456.0 5.9 36.0 -30.1 5.2 88.5 32.5 1.9/11:40 
O 

BL-106 1/7-1/11/88 235,731.7 757,473.8 8.2 45.7 -37.5 5.2 96.2 
576 

BL-107 1/26-1/28/88 238,055.3 759,796.3 6.3 53.6 -47.3 2.4 41.7 10.5 3.7/10:01 
2.0 

BL-108 1/25-1/26/88 237,372.4 759,566.1 6.3 44.6 -38.3 

PL-101 1/28/88 237,781.3 759,540.1 9.1 52.9 -43.8 
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spinning of casing with a cutting shoe, or core drilling of


boulders with telescoping techniques, was required to advance the


boring. Borehole cuttings and drilling fluid were in the


borehole. Land borings were drilled predominantly with cased


borings but at times with hollow-stem auger drilling techniques,


at the discretion of Jordan's field personnel. Hollow-stem auger


techniques were generally used provided sands were not flowing


into the bottom of the auger and if cold weather prevented the


circulation of wash water.


Soil probes were made at two offshore locations (PW-102 and


PW-103), and one land location (PL-101) using BW rods equipped


with a hollow-stem tip for the offshore probes, and a hardened


drive point for the land probe. The probes were advanced to


refusal with a 140-pound drive hammer falling 30 inches, except


where specifically noted on the engineering logs. The number of


blows required to advance the rod probe each foot was recorded.


Probe refusal was defined as 100 blows with no penetration.


Soil samples were obtained using a 2-inch outside diameter (OD)


split-spoon sampler and/or a 2- or 3-inch thin-wall tube sampler.


Samples were obtained continuously at each boring location from 2


feet to approximately 16 feet, and at 5-foot intervals from 16


feet to refusal. Exceptions to this procedure occurred when


cohesive soils were encountered (cohesive soils were continuously


sampled). Other exceptions are noted on the engineering logs.
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The 2-inch OD split-spoon sampler, was 24 inches in length and


equipped with a check ball head. A 140-pound drive hammer falling


30 inches advanced the split-spoon sampler, in accordance with SPT


procedures outlined in ASTM D1586. Sampler driving resistance for


each 6-inch interval was recorded; however, only the SPT N-value


in blows per foot is presented on the engineering logs. Refusal


driving resistance was generally defined as 100 blows with no


penetration. Most samples were driven 24 inches into the soil


with water levels in the casing filled to prevent soil heave into


the bottom of the casing. All split-spoon soil samples were


extruded from the sampler, classified, logged (as discussed 

previously), and placed in 16-ounce sample jars for subsequent 

laboratory physical testing. 

Open 2- or 3-inch thin-wall tubes, 30 inches in length, were used


to obtain "undisturbed" soil samples. The tubes were pushed 24


inches into undisturbed soil via weight of drilling rods.


Sampling was performed in accordance with procedures outlined in


ASTM D15S7.


Soil samples taken at depths less than 6 feet were placed in a


laboratory-prepared 16-ounce glass jar for subsequent analytical


screening for PCBs, as discussed in Section 3.0, Geotechnical


Laboratory Investigation.
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Rock core samples were obtained and stored in accordance with ASTM


D2113. Double-barrel, N-size core sampling was expressly used


except where telescope drilling techniques had to be incorporated


in order to continue advancement of the borehole. Then, a


single-barrel core was used.


The truck rig and its drilling equipment were decontaminated with


a steam cleaning device between each land boring and at the end of


each working day. The offshore rig (barge) and all its equipment


were decontaminated at the beginning and end of rhe field program,


or when the barge was docked. Barge decontamination was


accomplished using a jet water wash and scrub brushes when


necessary.


2.2 FIELD VANE SHEAR TESTING


FVSTs were conducted at 2-foot depth intervals at five offshore


boring locations, BW-101, BW-108A, BW-109A, BW-11D, and BW-112, to


evaluate the undrained shear strength characteristics of the


organic silt soils. The FVSTs were conducted adjacent to (within


10 feet) each boring listed previously. The vane, on loan from


USAGE-NED, was a four-inch by eight-inch stainless steel vane


attached to 1-inch diameter steel piping.
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The testing was conducted using the torque wrench method as


outlined in ASTM D2573. After the vane was pushed to the desired


depth and held stationary for at least one minute, torque was


applied to the vane with an inch-pound calibrated torque wrench.


The vane was rotated at a rate of approximately 1 revolution per 5


minutes. After a peak torque reading was obtained, the vane was


rotated quickly three times at a rate of approximately 20


revolutions per minute, then pushed to the next depth interval. A


tabulation of the undrained shear strengths for peak and residual


values at each of the five boring locations is presented on the


corresponding logs in Appendix A and summarized in Table 2.


2.3 PIEZOMETER INSTALLATION AND GROUNDWATER MEASUREMENTS


Piezometers were installed in borings BL-101 through BL-105, and


BL-107 in order to measure groundwater levels. Each piezometer


consisted of 1-inch ID Schedule 40 PVC flush-jointed pipe


connected to the piezometer tip consisting of a 5-foot section of


0.010-inch slotted pipe. The slotted section was placed at depths


indicated on the engineering logs. Bentonite pellet seals were


inserted at locations (established by Jordan field personnel)


shown on the logs. The annular space between the bottom of the


boring and the bentonite seal was backfilled with filter sand.


The remaining portion of the borehole was backfilled with soil


cuttings from the drilling operation. All piezometers, except in


2-11


5.88.106

0022.0.0




TABLE 2


SUMMARY OF FIELD VANE SHEAR TESTS (FVSTs)


Graphical

Surface Shear Strength S Shear Strength


Probe Elevation Depth (psf) U (psf)

Number (MSL) (feet) Residual Peak 0 100 200 300 400


BW-101 0.0 0 0

1.0 25 98.2

3.0 31 129

5.0 49 172

7.0 40 187

9.0 61 295

11.0 83 338

13.0 31 249

15.0 NA 368+


BW-108A 0.0 0 0

1.0 25 123


BW-109A 0.0 0 0

15 49

37 122

52 184


7.0 21 203

9.0 25 209

11.0 31 295


BW-110 0.0 0 0

2.0 12 52

4.0 12 52

6.0 18 92

8.0 43 221

10.0 18 166

12.0 61 295

14.0 NA 368+


BW-112 0.0 0 0

1.0 15 110




boring BL-105, had 2 to 3 feet stick-up above ground, protected


with 3-inch capped PVC casing. The piezometer in boring BL-105


was completed using flush-to-the-ground protective road box


cemented in place. Water levels measured in the piezometers are


presented in Table 3.
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TABLE 3 

PIEZOMETER DATA 

Piezometer Ground Surface Water Elevation (MSL,ft.) 
Location Elevation (MSI.ft.) 2-13-88 @ Time 

BL-101 7.9 4.7 @ 11:45 a.m. 

BL-102 7.4 4.5 @ 11:55 a.m. 

BL-103 7.1 4.0 @ 12:05 p.m. 

BL-104 5.7 3.9 @ 12:15 p.m. 

BL-105 5.9 1.9 @ 11:40 a.m. 

BL-107 6.3 • 3.7 @ 10:01 a.m. 
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3.0 ,GEOTECHNICAL LABORATORY TESTING '


Geotechnical laboratory tests were conducted on selected soil


samples to better define the physical properties of the subsurface


soils. The first and second sample (sample depths of 2 to 4 feet


and 4 to 6-feet) obtained from the geotechnical borings were


screened for PCB content to verify the concentration in parts per


million (ppm). Geotechnical laboratory testing was performed on


samples from borings where the first and second, and the third if


required, sample concentrations were less than 1.0 ppm. Modified


OSHA Level C (i.e., Level C dermal, and when appropriate Level C


respiratory) personal protective equipment was used to conduct all


geotechnical laboratory testing. The laboratory tests were


performed in accordance with the American Society of Testing and


Materials (ASTM) procedures or with procedures described in the


USAGE Manual of Laboratory Testing, EM 1110-2-1906 (USAGE EM).


Laboratory testing, including classification and engineering 

properties tests, was conducted at Jordan's geotechnical 

laboratory located in Portland, Maine. Classification tests were 

made for identification and correlation purposes, and included


water content, organic content, mechanical and hydrometer


gradation analyses, Atterberg limits, and specific gravity.


Engineering properties tests were conducted to determine shear


strength parameters, and included direct shear tests, a


consolidated undrained (Cu) triaxial compression test, and
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laboratory torque vane shear tests. The number and type of


geotechnical tests conducted are summarized in Table 4. A short


discussion concerning soil characteristics (organic silt and


granular soil) based on laboratory test results and field vane


shear testing is presented in subsequent subsections.


3.1 CLASSIFICATION PROPERTIES


Classification property tests were conducted for identification


and correlation purposes for both the granular and organic silt


soils. Six different tests were part of the overall geotechnical


laboratory testing program:


o Water Content - A total of 66 water content


determinations were made on "representative" soil


samples. All tests were conducted in accordance with


ASTM D2216. Water contents are tabulated in Table 4 and


recorded on the engineering logs. A graphical plot of


organic content versus water content is presented in


Figure 3b.


o Organic Content - Organic contents were determined for


six soil samples in accordance with ASTM D2974. Organic


contents are tabulated in Table 4 and plotted in each of


the graphical plors in Figure 3.
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o Grain Size Analyses - Grain size analyses were performed


in 44 soil samples according to procedures outlined in


ASTM D421 and D422. Five samples (U-3 and U-4, U-l, and


C-l and C-2 from borings BW-101, BW-106, and BW-110,


respectively) had both the mechanical and hydrometer


gradation analyses. All other samples were analyzed


using only the mechanical gradation analysis. Grain


size distribution curves are presented in Appendix B.


o Atterberg Limits - Atterberg limits were determined for


soil samples U-3 and U-4, U-l, and C-l and C-2 from


borings BW-101, BW-106, and BW-110, respectively.


Laboratory procedures are outlined in ASTM D4318.


Results are recorded in Table 4 and presented on Figure


4 (Plasticity Chart). Additional information is located


in Appendix C.


0 Specific Gravity - Specific gravity tests were


established for the same soil samples previously listed


in Item 4 in accordance with procedures outlined in ASTM


D854. Test values are presented in Table 4 and


graphically plotted against organic content on Figure


3c.


o Wet Density - Wet densities, listed in Table 4, were


determined from weight and volume measurements from
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thin-wall tube samples. Volume was determined by


measuring the length of the extruded sample then


multiplying this value with the assumed constant sample


diameter equal to the inside diameter of the tube. A


graphical plot of organic content versus wet density is


shown on Figure 3d.


The granular soils were correlated to one another through


mechanical gradation analysis. The gradation curves are presented


in Appendix B.


Correlations between the classification tests for the organic silt


soils were done in several ways: (1) gradation curves (presented


in Appendix B); and (2) graphical plots of organic content versus


plasticity index, water content, specific gravity, and wet


density, as shown on Figure 3(a-d), respectively. Organic content


is the common element in each of the correlations presented in


Figure 3 and was selected due to laboratory-testing ease and the


seemingly good correlation with the respective data.


Site-specific correlations involving organic content can be


readily summarized. As the organic content of the silty soil


increases, the following are generally assumed:


o increased plasticity


o increased water content
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decreased specific gravity


decreased wet density


3.2 ENGINEERING PROPERTIES


Three types of engineering properties tests were conducted to


determine shear strength parameters.


o Direct Shear Tests - Direct shear tests were completed


on four granular soil samples (S-6, S-3, S-6, and S-8


from borings BW-107, BW-111, BL-107, and BL-108) in


accordance with procedures outlined in ASTM D3080. The


samples had varying gradations and textures ranging from


silty to coarse sandy-size particles. A total of three


points, corresponding to normal stresses of


approximately 500, 1,000, and 1,500 psf, were determined


for each of the soil samples. Results of the direct


shear tests are presented in Table 5. Additional data


for the direct shear tests are in Appendix D.


o Consolidated Undrained Staged Triaxial Compression (Cu)


Tests - One staged Cu test, conducted at~ three


successively increasing consolidation pressures, was


performed on undisturbed tube sample U-4 taken from
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TABLE 5 

SUMMARY OF INTERNAL FRICTION ANGLES 

Boring Effective Internal 
No. Sample No. Description Friction Angle 0' 

BW-107 S-6 ML tannish very fine 31 
sandy silt 

BW-111 S-3 SP-SM brown fine sand, 33 
trace silt 

BL-107 S-6 SP olive fine sand, 32 
trace silt 

BL-108 S-7 SP olive fine to medium 34 
sand, trace coarse 
sand 

BW-101 U-4 OL dark gray sandy 30 
organic silt, ('with C=140 psf) 
trace gravel 

5.88.106T
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boring BW-101. The staged test results were used to


develop an effective stress envelope, which in turn


yields an effective internal friction angle. The test


specimen was extruded from tube U-4, trimmed to


approximately 6 inches in length, and placed in the


triaxial cell. Staged testing was conducted in


accordance with procedures described by USAGE EM,


Appendix X. The sample was loaded at a strain rate of


0.006 inch per minute with effective stress paths


plotted as the test proceeded so that loading could be


stopped prior to ultimate failure at the first two


consolidation pressures. Results of the staged Cu test


are shown in Table 5, with additional information


presented in Appendix E.


o Laboratory Toro^ae Vane Shear Tests - Laboratory vane


tests were conducted with a GEONOR vane on tube samples


U-3 and U-4 from boring BW-101, and U-l from boring


BW-1O6. A summary of the laboratory torque vane testing


results is presented in Table 6. The data, although not


extensive, is similar in magnitude and appears to


reflect the general trend with depth of FVST values.


The lower portion of Figure 5 illustrates the trend of


increased shear strength with increasing depth below top


of ground. In addition, a site-specific correlation


between shear strength versus plasticity index is
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TABLE 6 

SUMMARY OF LABORATORY TORQUE VANE TESTS 

Boring Corresponding Shear Strength 
No. Sample No. and Depth Plasticity Index Peak Residual 

BW-101 U-3 (6-8 ft.) 71.2 123 20 

BW-101 U-4 (12-14 ft.) 17.7 41 10 

BW-106 U-l (6-8 ft.) 54.7 338 45 
338 40 

5.88.106T
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presented on the top portion of Figure 5. As expected, when


plasticity increases the strength generally decreases.
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4.0 .SUBSURFACE CONDITIONS


The preliminary geotechnical exploration program has shown that


subsurface conditions throughout the project area (Figure 1) are


highly variable in terms of color, texture, composition (clay,


silt, sand, gravel, cobbles, boulders, etc.)/ densification,


moisture content, etc. Type and depth to bedrock are also highly


variable. In general, the subsurface conditions consist


predominately of cross-bedded granular soils, although some


portions of the project area have significant organic silt


deposits as well.


Subsurface condition information is of vital importance when


selecting and analyzing various remediation alternatives. The


exploration program focused on seven specific areas within the


project area for disposal and containment purposes. The extent of


the areas is outlined in Figure 2. For discussion purposes, the


seven areas can be categorized as follows:


o Marsh Island area


o North Terminal area


o Conrail Rail Yard area


o Area between Marsh and Popes Islands


o Area between the South Terminal area and Palmer Island


o Area slightly south of the hurricane barrier, as


designated by boring BW-1Q7
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o Area south of the hurricane barrier, as designated by


borings BW-108A and BW-108B


Subsequent subsections briefly summarize the subsurface conditions


encountered at each of the previously listed areas. Engineering


logs are provided in Appendix A.


4.1 MARSH ISLAND AREA


Geotechnical explorations on Marsh Island have indicated that


bedrock dips from boring BL-108 to BL-107 (north/northeasterly


direction) with recorded bedrock elevations at -38.3 and -47.3


feet, respectively. Refusal for probe PL-101 was in between, as


expected, at elevation -43.8 feet.


Subsurface soils consisted of medium dense sand, with the


exception of dense to very dense conditions near bedrock. Color


varied from brown, gray, olive, and tan. The texture ranged from


fine sand to a fine to coarse sand with a predominance of fine to


medium textured sand. Sediment thickness to bedrock was 58.6,


44.6, and 52.9 feet for explorations BL-107, BL-108, and PL-101,


respectively.
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4.2 NORTH TERMINAL AREA


Preliminary geotechnical explorations have shown that the most


extensive organic silt deposit in the project area is in the North


Terminal Area. Thickness of the organic silt decreased from


approximately 15 feet at borings BW-101 and 2 (GZA, 1985) and


"pinched" to nothing at borings BL-105 and BL-106. The organic


silt in this deposit was extensively tested in Jordan's


geotechnical laboratory. Results and a more complete discussion


of its classification and engineering properties are presented in


Section 3.0.


Bedrock in the North Terminal Area was basically a gray to pink


fine grained gneissic granite. Bedrock depths or refusal depths


(assumed to represent bedrock) within the area varied greatly.


Depths range from 25.5 to at least 47.8 feet. Only borings


BW-101, BL-105, and BL-106 are referenced to MSL elevation;


therefore, depth comparisons are not possible.


Beneath the organic silt deposit lies cross bedded granular soils


with two exceptions: (1) a brown clayey silt stratum was


discovered in borings 4 and 5, with a thickness of 4.5 and 12 feet


at a depth of 7.5 and 5 feet for borings 4 and 5, respectively;


and (2) fill material (ash, brick, gravel, sand, etc.) comprise


the uppermost 9 to 12 feet for borings BL-105 and BL-106.


4-3


5.88.106

0042.0.0




The cross-bedded granular soils are made up of a predominance >of


medium dense sand with occasional layers of loose, dense or very


dense sand. The texture of the sand ranged from fine to


fine-to-coarse. The sand was generally gray in color but brown


and grayish-brown existed as well.


4.3 CONRAIL RAIL YARD AREA


The Conrail Rail Yard area consists of various-colored (gray,


brown, brown and black, olive, etc.) sandy cross-bedded granular


soils except for approximately 9 feet of fill material (ash,


brick, gravel, sand, etc.) at boring BL-101. The texture of the


sand ranged from fine to fine-to-coarse with the greatest portion


being fine-to-coarse.


Bedrock (gray to pink gneissic granite) depths were varied. Their


depths and reference to MSL elevations for borings BL-101, BL-102,


BL-103, and BL-104 are 23.3 and -15.4 feet, 6.3 and 1.1 feet, 52.3


and -45.2 feet, and 35.7 and -30.0 feet, respectively.
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4.4 AREA BETWEEN MARSH AND POPES ISLANDS


The subsurface conditions are highly variable in the area between


Marsh and Popes Islands. They range from cross-bedded granular


soils to organic silt to peat.


The cross-bedded granular soils consist mostly of sand. Density


of the granular soils ranges from very loose to very dense. In


general (aside from boring BW-110), the relative density of the


cross-bedded granular soils tends to be high at or near the top of


the stratum and then decreases with depth until a loose condition


is reached. Upon approaching the bedrock the density suddenly


increases to its greatest value.


In comparison, boring BW-110 does not exhibit this behavior.


Additionally, BW-110 is the only exploration in this area that has


a stratum of peat. The peat is 8.5 feet thick, beginning at a


depth of 23.0 feet.


Organic silt was found only at the surface in borings BW-109A,


BW-110, and BW-112 at thicknesses of 4, 10, and 2.5 feet,


respectively. Beneath the organic silt was a silty sand stratum


with a thickness ranging from 3.5 to 8 feet.


The organic silt in this area is very soft and ranges in


plasticity from high to very high. The organic silt was tested in
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Jordan's geotechnical laboratory (see Section 3.0 for a more 

detailed outline of its classification and engineering 

properties). 

Bedrock and assumed bedrock depths were greatest in this area in


comparison to the other containment and disposal areas. Bedrock


depths and MSL elevations for borings BW-109A, BW-110, BW-111, and


BW-112 are 42.8 and -51.7 feet, 62.0 and -70.3 feet, 73.0 and


-78.7 feet, and 42.8 and -49.1 feet, respectively. The bedrock


dip appears to be in the northeasterly direction.


4.5 AREA BETWEEN THE SOUTH TERMINAL AREA AND PALMER ISLAND


The area between the South Terminal area and Palmer Island is


composed mostly of cross-bedded granular soils. Exceptions to


this are as follows:


o Organic silt stratum 8.7 feet thick from a depth of 10


to 18.7 feet at boring BW-103. Some characteristics of


this stratum are:


very soft


high plasticity (observation)
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similar to organic silt tested in Jordan's


laboratory (see Section 3.0)


o Two-and-one-half-foot thick stratum of silty fine sand


at the surface of boring BW-105. Some characteristics


of this stratum are:


very soft to soft


low plasticity (observation)


organic (H^S) odor not prevalent


doesn't appear to be the same as other organic


silty soil tested in the laboratory


o Two-foot thick sandy silt stratum. Some characteristics


of this stratum are:


very soft to soft


very high plasticity


strong organic (H?S) odor
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- ' appears to b6 similar to organic silty soil tested


in Jordan's laboratory


The cross-bedded granular soils comprise mostly medium dense sand,


although low to dense sand is present as well. The texture of the


sandy soils ranges from fine to fine-to-coarse with a major


portion being fine-to-coarse. The color of the sandy soils varies


from gray (various shades), brown, grayish-brown, and tan with no


apparent scheme.


Bedrock (pink fine grained gneissic granite) or assumed bedrock


depths range from 14.5 to 32.8 feet (MSL elevations of -20.5 to


-38.8 feet). No obvious dip to the bedrock appears to be


apparent.


4.6 AREA SLIGHTLY SOUTH OF THE HURRICANE BARRIER (BW-107)


Bedrock (pink medium grained granite) was encountered at a depth


of 28.7 feet and an MSL elevation of -45.9 feet. Preliminary


information indicates that the bedrock dips in the north/northeast


direction.


A 2-foot thick stratum of very soft, highly plastic, organic silt


is the uppermost sediment in this area. The organic silt


encountered in this area is very similar to other organic silts in
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the project area that have been tested in Jordan's geotechnical


laboratory (see Section 3.0 for more comprehensive information


concerning its classification and engineering properties).


Beneath the organic silt lies a variety of soil types with


predominance of a medium dense non-plastic tan sandy silt from a


depth of 8.5 to 23.7 feet. The remaining depth of 28.7 feet (MSL


elevation of -45.9 feet) consists of various sandy soils. Colors


and textures of soils vary somewhat but are generally made up of


medium dense brown fine to medium or coarse sand.


4.7 AREA SOUTH OF HURRICANE BARRIER (BW-108A and BW-108B)


Three-and-one-half feet of dark gray organic silt overlays 4.5


feet of granular soil below which is assumed bedrock (based on


refusal of split-spoon sampler). Elevation at the assumed bedrock


surface is -19.4 feet. Preliminary information indicates the dip


of the bedrock is in the north/northeast direction.


The organic silt in this area is very soft and highly plastic.


Similar organic silt from the project area was tested in Jordan's


geotechnical laboratory (refer to Section 3.0 for discussions


regarding its classification and engineering properties).
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The granular soils consist of a very dense 3-foot stratum of


brownish gray gravelly fine sand (glacial till) overlain by 1.5


feet of loose brown fine sand.
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5.0 LIST OF SYMBOLS AND ACRONYMS


ASTM American Society of Testing and Materials


c cohesion


C 2-inch thin-walled tube


EBASCO Ebasco Services, Inc.


EPA Environmental Protection Agency


void ratio
o


FS Feasibility Study


FVST field vane shear test


G specific gravity
s


ID inside diameter


JORDAN E.G. Jordan


MSL Mean Sea Level


°c organic content


OD outside diameter


OSHA Occupational Safety and Health Administration


PCS polychlorinated biphenyl


pcf pounds per cubic foot


ppm parts per million


psf pounds per square foot


R rock


RI/FS Remedial Investigation/Feasibility Study


S split spoon


SPT Standard Penetration Test


U 3-inch thin-walled tube


USAGE U.S. Army Corps of Engineers
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0

5.0 LIST OF SYMBOLS AND ACRONYMS


W water content


WOC weight of casing


WOM weight of man


wet wet density


 internal friction angle
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KEY TO SOIL DESCRIPTIONS 
UNIFIED SOIL CLASSIFICATION SYSTEM 

TERMS DESCRIBING CONDITION, 

MAJOR DIVISIONS , 
onotw 

3YWOL, APICAL NAMES 
CONSISTENCY AND HARDNESS 

COARSE
ORAINED 
30U 

omvtLs CLEAN OBAVBLS 

(LHteornoflrwa) 

rauluw

GP

 VMI-graoad grawla, 
 graval-tand mMuras, 

Ittlaornofima. 
Poorty-gradad gravafc. 

 gnvd-und mbduraa, 
IMaornoflMS 

COARSE GRAINED SOILS (major portion retained on No. 
200 sieve); Includes (1) dean gravels; (2) silty or clayey 
gravels; and (3) silty, dayey or gravelly sands. Consistency 
is rated according to standard penetration resistance. 

(Mora dun 
halof 
mattM 
islargar 
than 
NO. 200 
Mtva 
•Ha) 

(Mora than 
rial of 
ooara* 
frauUmi 
alargar 
than No. 4 
stawaint 

SAHOS 

(Mora than 
halo* 
coaiM 
fraction 
• wnatar 
than No. 4 
sim* 
<lza) 

oAAvaawrrHnNB 

(AppfvCwbw •mount 
offlma) 

CLEAN SANOS 

(UtdaornotlrM) 

SAHOS wrranNCB 

(AwradaMa amount 
offlnaa) 

Slty gravafc. graval-aand-
QM!lu». 

day»ygrav*fc.fl<»'*l-
QC Mnd

daymbduraa 

.... Wall-gradad tandi, 
5W gravaty 

•andi. Hdeornoflnaa 
Pooriy*graoad aandsf 

SP gravaly 
sand. Itttaornoflrw 

SHyundt. 
SM und-*ltmktu» 

^ Ctom****-90 uixMaymMum 

QTAWnABn PFNPTRATinM 
DESCRIPTIVE TERM RESISTANCE IN BLOWS/FT. 

Very loose 0 to 4 
Loose 5 to 1° 
Medium dense 11 to 30 
Dense 31 to 50 
Very dense Over 50 

FINE GRAINED SOILS (major portion passing No. 200 sieve): 
Includes (1) inorganic and organic silts and clays; 
(2) gravelly, sandy or silty days: and (3) dayey silts. 
Consistency is rated according to shearing strength, 
as indicated by penetrometer readings, 
vane test, or by triaxia) test 

me
amMO) 

SOLS 

(Mora Hun 
halof 
matarMII 
•mater «ian 
No. 200 
<tom 
>a«t 

SHIS AND CLAYS 

(Liquid HrrM hat than SO) 
ML

Q^

InoigMfcittiandvwy 
(In* Mndi, rack flour. 

 «*y or cto)»rfln« §««<•. 
oreUv^tMtwMi 
sight ptaridqr 

Inomjnle day* of low 
 to iTudlum plMddty, 

gramlir ckqn. ««noV otayt. 
«i«ycl«>». l̂ nctayi 

DESCRIPTIVE TERM

Very soft
Soft
Firm
Stiff
Very stiff

 SHEAR STRENGTH (ksfl 

 less than 0.25 
 0.25 to 0.50 
 0.50 to 1.00 

 1.00 to 2.00 
 2.00 to 4.00 

OL
Ogartc silt and 

 on»rte»i»yd (̂» 
ofbiitptaiddly 

Hard 4.00 and higher 

9ILTS AND CLAYS Inorganic slta. tricacaoiw SIZE PROPORTIONS 
of dtaVtofrnc«xniin< 

(Liquid llmci graatar than SO) MndyorsilyKHl.. DESIGNATION PERCENT BY WEIGHT MW »lalt!csit» 

_ Inorganic dayi of high Trace Oto l  O 
CH plaatlcty.latday* 

Little 10 to 20 

Some 20 to 35 
Organic day* of madkjm 

OH to high ptaattdty. Silty, Sandy or Gravelly 35 to 50 
OfQWW llKft 

PaatandottMr 
nHMHLY OROANIC SOU  highly organic «o*« 

KEY TO SOIL SAMPLE AND TESTING DATA 

SAMPLE TYPE SHEAR STRENGTH LABORATORY TEST PIEZOMETER DATA 

H 2" Split Spoon Sampler F - Field vane G - Gram size anlaysis _Jt^ Water LevelB Thin Wall Tube L = Lab vane H - Hydrometer analysis No Recovery T m Torvane A- AnertMrg limit ^QD Rock 
P = Pocket penetrometer T - Tnaxial compression test ^ Impervious Seal 

THIN WALL TUBE *—— Lab vane U - Unconfined compression test 
SAMPLING METHOD f "1 

0 - Direct shear test >: 

PUSH M Hydraulically pushed 
S . Spec ilic G/avit\ >. /.; ^ Piezometer Tip H » Pushed with static weight 0.435 

of drill rods D Organic Comem ';• 
••: P - Piston sampler ^—— Su » 0.435 ksf Si Staged Tnaxial Tesi '.;. 

JORDAN GORRILL ASSOCIATES KEY TO SOIL DESCRIPTIONS 

GEOTECHNICAL CONSULTANTS AND EXPLORATION LOG 

SHEET A-2 
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-, /0/ /Mf .# STANDARD & _ 
& PENETRATION <</ A> 

CT RESISTANCE ^ <^ / /,J|// Jf ^ BLOWS/ FT V^r A 
g 0 10 20 30 40 5060 (̂ r £/ 

L DESCRIPTION <£ cP eJ '̂e^P ̂  f̂lP^ S°'

H 1.0!S 86.4 187/40 

ORGANIC Dark gray organic silt, trace fine woe 
~ SILT sand, H2S odor. woe i 

U-l G 52.1 98.2/25 Some shell fragments and living 

H 2.0 91.5 shell organisms, very sof t , wet. 
91.8 129/31 

5 , 
U-2 

H 2.0 172/49 
poor 91.5 

GU-3 H 
91.8 

2.0 1
83.0 S-l Trace shell fragments (no live 

2.0 295/61 shell organisms). 
1.1 W )R

10- S-2 73.1 
2.0 338/83 
078 

W )R 
U-4 75.1 i

H 2.0 H 54.0 A 249 /31 
2.0 s 36.7 

Layer, 1.0', dark gray fine sandy 
S-3 

k 55 .4 15.0 silt, very so f t , H..S odor. 
+ c 

775 368t/92 SILTY Dark gray silty fine sand, very w 3M 
S-4 42.0 SAND loose, H S odor, moist. 
2.0 
1.1 w 3M woe 

14 2.0 x 31.9 18.5 Gray, loose. S-5 

SAND Gray fine to coarse sand, little 22-• I
26 1.2 gravel, trace silt, medium dense on 

downward gradient observed • 
t10 (drill fluid flowing into ~

11 s t ra tum) , moist. 

j9 

3 S-6 G 17.7 Fine sand, trace coarse sand, 
2.0 trace medium sand, loose. a_ 
0.95 23 

OR I • 
34 -
37 1 

36 
- S-7 Trace gravel, medium dense, uni

18 2.0 formily graded. 14 

21 1.4 I FfJO — - 118 

23 

59 
0.85'-1.2' Grayish brown fine sand 

32 S-8 t race medium sand, dens 72.0 I • Iwell graded, moist. • 
26 1.2 

35- 0.0 ' -0.85 ' Fine to coarse sand, 
34 little gravel, dense 

gap graded, moist. —1
54 Trace gravel, very dense. Î

f Grayish brown weathered rock \ 
49 49 .5 / (quar tz and mica f pigments ) , \

S-9 100+ 
76 1.0 WEATHERED \^\ mol 31 . ' "" *""*' ̂  \ • 4DT7 -•!1

---[ 

i•
•-R-1 I  I M  M 

U 3" or 3j" thin wall tube S: split spoon R rock C: 2" thin wall tube 

EC JORDAN CO. 
PRELIMINARY GEOTECHNICAL INVESTIGATION CONSIH TING ENGINEERS 

OF ENGINEERING PROPERTIES Engineering 
Log of' 8W 101- p"ge 1/2 
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Project No. Date Drilled 
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ft/ ^\ /^* 

\
(j (/U .̂ " >C^SN/>^^ 

 A* c?* V ̂  

/O ° P/9 , ,£ ^<o>t<j' £? STANDARD /•$" _. 
, A ^ t T <, £ <& ^a^'§> T PENETRATION <£" A> 
^ J? ^R-Jfr £ <?\& C7 RESISTANCE ^ v^ 

<T <y J?^'^* & 6^"o ^ BLO^A/S/FT fitf £' 
g c7 oW'c?^^ d^^ SOIL DESCRIPTION <£" 0 10 20 30 40 5060 ^ r̂ /j/ 

»*u oray to pin K tine grained gneissic 1 
granite ( :ine grained pegmatite) 

41 -
i.O 

41.75 occasiona L xenolith of pink fine 
ranite, some large quart 

42 - inclusion s, trace sulfide inclu-y 
sions . RQD = 59.0% / 

44 
BOTTOM OF EXPLORATION 

/IC AT 41.75 FEET 

•* ROCK core obtained with a double barrel N 
core and NWX core bit. 

cn 

55 

finDU 1 i 

1 i 

— 

— 
65 -H 

l 

1 
H 

1 i
1 1 ~ 

70 1 -4 t 
—i

j 

! 

75^ 
I-j | 

— 

\ 

- — —"i 
T t 

80 
U 3" or 3?" thin wall tube S split spoon R rock C 2" thin wall tube 

E.CJORDANCQ 
PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTING tNGINEERS 

OF ENGINEERING PROPERTIES Engineering 
Log of uw- io  t ' i»c  < 2 /  2 
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& ^£v
K & ^ £$£ 

«o STANDARD £ _. 
<? PENETRATION V /5" 

ry RESISTANCE ^ ^ 
xy BLOWS/ FT /?^r A 

<  ̂ cP 6?$^$ ^ J? ^5$^ SOIL DESCRIPTION go 10 203040 5060 ^^^ 

1 
_ 

5 
SAND Dark gray f ine to medium sand, some 

shell f r agmen t s , l i t t l e gravel , 
trace coarse sand, trace s i l t ,

2 very loose, wet. h
S-l 

3 2 .0 • ^ 
05 \ F23 r— 0.4'-1.0' Fine to coarse sand.S-2 0.0'-0.4' Fine to medium sand, •

— 3

3 2 0 
A l i t t le si l t , very loose 

0 •̂« f 
S-3 12.6 Medium gray medium to coarse sand, 

some shell f r agmen t s , trace f ine 11 
sand, very loose, wet . 

' 

3 p o o r 

S-4 18.6 Dark gray f ine sand, l i t t l e gravel , 
trace coarse sand, trace medium7 2 0 V sand, trace shell f r a g m e n t s , 

10.0 loose, wet. r•in . 6 37S / \ 
S-5 w 47.8 ORGANIC 1.0'-1.4' Dark gray organic s i l t , 
2 0 SILT some t ine to coarse sand, -'PR° 

I7 l i t t l e g rave l , very s o f t , 

r H _ S odor, wet . 

\~
)R

59.2 
7 S-6 

2 0 H 60.3 O . O ' - l . O ' L i t t l e f ine sand, trace 

6 T7H 0 o rganics , no gravel , wet .\
G 

5 S-7 55.1 Layer 1.1' t h i ck , dark gray 
• •i ft —i 2 0 g rave l ly s i l t . , 

6 o P 
59.8 Some gravel , some s^nd, H-S odor,\12 S-8 layer 0.6 ' dark gray si l ty f i n e •2

- 2 0 sand, layer 0 .3 ' dark brown pea t , 
12 0 layer 0 .2 ' l ight gray f ine to med- Fft 7 Lum sand. 
24 S-9 

60.0 >-o • * Dark ^grav o rgan ic s i l t , very c

 /
^f r . 35 i2 0 \. H™ b odor, m o i s t .

25 ~7 GRAVEL N. layer 0 . 2 ' dark brown peat/ ^^^^^^^^^^^^it 
Light gray f i n e  to coarse g rave l ,22 

trace s i l t , m o i s t . 
28 -
27 V 23.0 

S-10 G 10.3 SAND Brown f i n e  to coarse sand ( m u l t i2 3 6 
colored gra ins - b l ack , rus t ,1 .. ' 
w h i t e , e t c . ) , loose, we l l g raded ,25- 2 5 . 5 mo i. s t . i-

JREFUSAL SURFACE ENCOUNTERED 
— 

AT DEPTH OF 25 3 FEET _ 

\ 
1 

30
1 _—

R e f u s a l  o f d r i l l i n g tools and sampl ing I 

e q u i p m e n t w i t h m e t h o d s used. R e f u s a  l is u r f - i c e  L S assumed  to r ep resen t bed rock . 

"*" 
35 ii - Ji 

40
~"u 3" or 35" th in w a l l tube S s p l i t spoon R rock C 2" t h i n wall tube 
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PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTINC. ENO.INFERS 

OF ENGINEERING PROPERTIES Engineer ing 
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& STANDARD /£ _ 
•P PENETRATION C A" 

CT RESISTANCE ^ <i f X*6 tff$ H ggg & $ ^ <r v, BLOWS/ FT V^r <£•' 
<$ c7 <£<^r vj ^ £$*$£ SOIL DESCRIPTION J3" 0 10 20 30 40 5060 ^J" £/ 

SAND Dark gray f ine sand, some shell 9 
fragments. 

5 
Litt le sil t , very loose, well S-l 

5 

in 

. 

2 

3 

4 

4 

3 

1 

5 

3 

5 

1 

12 

12 

21 

20 

2.0 
oTa 
S-2 
2.0 
U77 

S-3 
2.0 
poor 

S-4 
2.0 
rrg 

S-5 
2.0 
poor 

S-6 
2.0 
0 

S-7 
2.0 
1.4 

I 
\l 
A 

I 
I x G 

G 

18.9 

19.1 

23.4 

18.1 

graded, wet. 

Medium gray fine sand, some shell 
fragments , trace gravel, trace 
sil t , loose, well graded, wet. 

Coarse sand wash material . 

Brown fine sand, loose, uniformly 
graded, wet. 
Layer of sandy gravel, some shell 
fragments. 
Medium dense. 

Layer of sandy gravel, some shell 
fragments . 
Trace gravel, medium dense, uni
formly to well graded. 

Brown f ine to coarse sand, some 
shell fragments, trace gravel, wet 
Layer, 0.81 , sandy silt. 

• 3FhL 
8 

5F
ftfr--i i 

17 

16 

.22 

1 

18 
No shell fragments, no gravel. | 

19 

15 

on 15 

16 

17 

S-8 
2.0 
1.5 

19.1 Layer, 0 .3 ' , f ine sand. 
Layer, 0 .8 ' , f ine to medium sand. 

Grayish brown fine to coarse sand, 

•6 

22 
some gravel, well graded, wet. 

25 
-

25 1+ 

in 

43 

48 

55 

58 

51 

S-9 
2.0 
1.3 

S-10 
2.0 
1.0 

V 
«M 

^M 

G 11.1 

9.3 

Jt.o

Light gray f ine to coarse sand, we l l 
graded, dense, wet . 

Black and rust silty f ine sand, wet. 

Wash contains medium to coarse 
sand. 

Tan ( m u l t i colored g ra ins ) f i n e to 
§oarse sand, trace grave l , medium 

ense, wet . Nose of spoon containe 
weathered rock ( i . e . , sandy s i l t , 
predominance of mica fragments; , 

 piece of b lack grani te in cip of s )Oon 

Fi 
20 

|
1 

I 21 
1 

— 

* REFUSAL SURFACE ENCOUNTERED 
AT DEPTH OF 32.8 FEET 35 

* R e f u s a l of d r i l l ing tools and sampling 
equipment wi th methods used. R e f u s a l 
sur face is assumed to represent bedrock. 

4n 
U: 3 or 3? thin w a l l tube S: s p l i t spoon R rock C: 2" th in wall tube 
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 ̂ •£ ^ /^  ̂ «
^ <? P/9 , ^ <&<$ £" £' STANDARD /tf ^ 

,<t ' ^ ,"*"£/, to" ,̂  £&§ T PENETRATION C /> 
^ j£? 3f£'-j'fr o^ o?V0* C7 RESISTANCE ^ * 

o^ : <^ ^J^J1 <» & <$£•(? -^ BLOWS/ FT /?^r £ 
<% 'c7 &£'<# -J & <$£''? SOIL DESCRIPTION ^0 10 20 3040 5060 ^^r ̂  

i SAND Medium gray silty fine sand, some 
shell fragments , K.S odor. 

4 

7 S-l Brown f ine sand, trace gravel, some 
2.0 shell fragments, medium dense, 15 1 O well graded, wet. 

3 S-2 G 12.1 Layer, 0 . 7 ' , f ine sand. 
2.0 

3 poor I Trace shell fragments. 13 

11 ff
15 

18 

•in 16 lU S-3 Brown f ine to coarse sand, trace 
820 2.0 gravel, loose, wet. kI19 0.75 

i 
27 

35 
14.5 [ 

•4C 

* REFUSAL SURFACE ENCOUNTERED 
AT DEPTH OF 14.5 FEET 

i 

* R e f u s a l of d r i l l ing tools and sampling 
on , equipment with methods used. Re fusa l 

surface is assumed to represent bedrock. 

—i^ 

OS 

4
i 

30

-

35-

""ll- 3" or 3j" thin wal l tube S: sp l i t spoon R ' rock C ^ 2" th in wall tube 
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<- / #^

<$ STANDARD & _ 

& PENETRATION 4/ A> 
CT

w

 RESISTANCE
 BLOWS/ FT

  ̂ v ̂  
 X^r £ 

<^ c7 «9<^<tf J ^ ojr'&'ij? SOIL DESCRIPTION g 0 10 20 30 40 5060 <f^ £/ 

3 SAND Medium gray fine sand, little shell 
" 

woe H 2.01A 65.8 

fragments. 
3 

— Trace gravel, trace coarse sand, LS-l 
1 2.0 E— trace shell fragments, very loose 
9 poor uniformly graded, wet. F

S-2 No gravel. 1 16 2.0 Layer, 0.45', dark gray, silty 
1 1.3 6.0 f ine sand, very so f t , H_5 odor. 

GU-l H 63.6 SANDY Dark gray fine sandy silt, very 

82.2 SILT sof t , H.S odor, wet. V OM ( 2 ) 

woe 98.8 8.0 
" S-3 30.9 

f1
 218 

Light to med ium gray fine sand, 
18 l i t t le sil t, trace gravel, trs ce 

15.7 shell fragments, very loose, vrail 
S-4 graded, we t. 

- 35 2.0 Li t t le to some shell fragments 33 
29 1.3 X 12.0 Liin°.Strav f ine sand, trace sil t F~ X

15.5 rp^y]^^"^™^^^^edium der se , WPC . 
46 S-5 

2.0 SAND Light to medium gray gravel ly f ine 121 

4 f? 

40 0 

I 
to coarse sand, gap graded, I 

36 S-6 G 11.4 medium dense, wet. 

15 Id 13.5 Medium gray, trace sil t , well 121 
1

50 graded, wet. m 
41 f 

48 

68 

2.0 I 
19.0 

61 S-7 G 8.3 SAND Brown f ine to medium sand, some 
20- gravel, trace s i l t , gap graded, 60 tm•i65 O very dense, we t . 

21.7 ( 

*R-1 
5.0 BEDROCK AT 21.7 FEET 

Pink f ine grained gneissic g ran i te , 
massive, some wel l healed frac
tures , trace chlor i t iza t ion. 25 

26 7 RQD= 59.0% 
1 

BOTTOM OF EXPLORATION AT 
DEPTH OF 26 .7 FEET 

on I 

1 

1 

* Rock core obtained wi th a double bar re l 
N core and NWX core b i t . 

1 

j 

~"tl- 3" or 3?" thin wall tube S: split spoon R rock C: 2" thin wall tube 

EC JORDAN CO, 
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0 <f 0>9 £* AB^f £? STANDARD A? _ 
<t & •*"£/ £ CT <££/# Y PENETRATION C /^ 

J^ ^ -^ft*"-/^ o^ <J-v<r <J RESISTANCE <^ * 
o^ ^ J&jTo, & ,̂ c? ~ BLOWS/ FT A?AT £ 

<£ c7 c?<F<>f v7 ^ <$<&? SOIL DESCRIPTION g 0 10 20 30 40 5060 ^ r̂ £/ 

woe ORGANIC Dark gray organic silt, some fine 
SILT sand, H- S odor. 

5 2.0 2 

S-l SAND Dark gray medium to coarse sand, 
2 2 0 little gravel, little shell frag- |2 

poor ments, trace tine sand, very X
2 loose, H - S o d o r , wet. — S-2 0.5'-1.0' Brownish gray fine to mec ; f

lum sand, trace coarse sand, trac 86 2.0 J( shell fragments. N— Tu , „ O.O' -O,? ' meaium to coarse sand, 
18 0.0 t race fine snnd. 

S-3 SANDY Brownish gray fine to coarse sandy 
10 10 2.0 )( rRAVFt gravel, wet . 

0 UKAVLL Gray fine sandy gravel, little silt 
trac» medium ro coarse sand, wet. •5 

S-4 8.5 Grayish brown fine sandy gravel, we 
-21 7 2 0 

A SANDY Tannish brown fine sandy silt, 
SILT medium dense, well graded, wet . •i c\ 5 

lU S-5 
5 2.0 V

§S• 
19 

A
6 

S-6 G 43.0 
8 2.0 x D IT TTHJ 

10 

S . 7 . 17 
4 p 10 2.0 ID 

11 1.1 •
15 i 

S-8 
12 2.0 20 

rnj
12 8• 
19 

20 
19 

20 
1- S 9 some silt to s i l t> , l itt le 

gravel, trace medium sand, t race 34 59 2.0 2 3 .  7 coarse sand, dense. 
52 

TO SAND Brown tine to medium sand, some ~~X ii 
42 wet . 

1— 
47 Fine to co 

S 10 little gravel. 
36 Fin? sand, t race gravel, t race si t . 

Organish brown tine to coa rse sind. 100+ 
O X 2 o . 7 some rock f ragments, t race gravel wer • 

*fl-I • BEDROCK VT 2 8 . 7 ' 1 • 
Ort 3 5OU TT5 Pink med ium grained gran ice, 

massive . 
31.95 RQD = 87 .7% 

-
BOTTOM OF EXPLORATION AT 

L. — DLPCH OF 31 .95 FCET 

35 j Rock core obtained with j double bar re l 
1

N core and NWX core bit. 1 

- -— — — 

1 

AO 
U 3" or 35" thin wall tube S split spoon R rock C 2" thin wall tube 
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«.

STANDARD 

PENETRATION 
RESISTANCE 

a
$

 <*
 <f

 .&£':£•«>
 e^cf J

 iv
 JT

 /~-oFo
 elfi^

 '
 ' SOIL DESCRIPTION

 -v BLOWS/FT
 ^0 10 20 30 40 5060

 AA?" £7 
^ £7 

U1 

2 -

woe 
2 

13 

10 

S-l 
0.9 

S-2 

H 

•̂ H 

x 
a 7.3 

123/25 

SANDY
ORGANIC
SILT

3^

SAND

5.0

 Dark gray sandy organic si l t , very 
 sof t , H 2  S odor. 

 Layer, 0.5', medium gray gravelly 
fine sand, trace si.lt, trace 

 fragments, wet. 

 Brown fine sand, trace s i l t , gray 
mottling, wet. 

 No recovery 
•H^^M 

B
P 

• 

, 

••••• 
100+ 

* REFUSAL SURFACE ENCOUNTERED 
AT DEPTH OF 5.0 FEET 

10 * Refusal of dr i l l ing tools and sampling 
equipment with methods used. Refusa l 
surface is assumed to represent a 
large boulder. 

4 |* 

20 —| 

-

i 

-

j 

~"ll= 3" or 3?" thin wall tube S: spl i t spoon R : rock C: 2" thin wall tube 
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£>• STANDARD /£ _ 
<? PENETRATION V /> / M // Of RESISTANCE  ̂ v^ 

x* / /SSXfl, <3" <£*<? w BLOWS/FT fijr £' 
4* <¥ 4^e5\J J1" cJJ^? SOIL DESCRIPTION g 0 10 20 30 40 5060 q^r <y 

woe SANDY Dark gray sand organic silt, very 
ORGANIC soft , H.S odor. 
SILT 2 - 3 

Layer, 0.5' , medium gray gravelly 
13 fine sand, trace silt, trace she . 

3.5 fragments. 

4- 16 , 1 
HMH G 10.2 gravel, trace medium sand, very 

X S-l y 5.0 dense, wet. 
GRAVELLY Brownish gray gravelly fine sand, 

•••MM 

X 
••• SAND little silt, trace coarse sand, *•••P 163 

(Glacial very dense, wet. 
s-z ~ . , ,  1 Layer. 0 .7 ' , brown to coarse sane 

im; Gray silty fine sand, some gravel, ^^^^^^^^^J )( 8.0 trace med. to coarse sand, v.dens !,we 

10 *REFUSAL SURFACE ENCOUNTERED AT 
DEPTH OF 8.0 FEET 

t 
t

* Refusal of drilling tools and sampling 
equipment with methods used. Refusal 

.ig 
surface is assumed to represent bedrock. 

-i 

"" 

-

'" 

30

40— 
~"l) 3" or 3?" thin wall tube S: sp l i t spoon R rock C- 2" thin wall tube 
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^v *̂  ^^/^ 

\ 4c £* r^Sv'O 
J? •&  6£ ^<yV r> <f .o>9 .  <&£!£• 

^ # ̂ ^/ & £&/ 
<£ C? e^eJJ^P ^T cffitjj'

SANDY
woe ORGANIC

49/15 woe SILT 
S-l 
2 .0 
poor I 122/37 4.0 
S-2 li 114.9 SILTY2.0 
poor I 184/52 

SAND

S-3 
2.0 

I 203/21 

S-4 
2 .0 209/25 > 1 

Iwoe 10 S-5 
1 2.0 

O I 295/31 

12.02t> 
S-6 SAND13 2.0 X19 D79 14.0
S-7 G 12.5 GRAVELLY
2.0 SAND15- 21 
CT75

22 

54 

61 

46 
S-8 

on , . 25 2 .0 

17 poor 

19 

16 

23 
S-9 

25 15 2.0 

21 O 
-

23 

30 

38 

28 S-10 
2.0 30-

19 art 

24 
-

43 33.0

60 S- t l SAND
2.0 Y

40 2.0 A 
35 

36 2
-

53 

73 8

90 13

73 51 

U- 3" or 3j " thin wa l l tube

# STANDARD & ^ 
•P PENETRATION <«/ /P 

CT RESISTANCE <^ /& 
^ BLOWS/FT /5iy <^~ 

 SOIL DESCRIPTION cO1 0 10 20 30 40 5060 ^^r £/ 
 Dark gray sandy organic sil t , l i t t l ! 

 shell fragments , H.S odor. 

Very so f t , wet. u 3R 

 Dark gray silty sand, l i t t le shell 
 fragments, very loose, H_S odor, 

V, )R 

wet. 

<« )RNo recovery. 

V 3R 

Medium dark gray silty sand, l i t t le 
gravel, l i t t le shell fragments, 
medium dense, wet. 

 Layer ,0 .05 ' , brown fine f ibrous p 

 Gray f ine to coarse sand, l i t t le 
to some gravel , trace s i l t , dense 

 wet. 
 Gray gravelly f ine to coarse sand, 

 trace silt , medium dense, gap 
graded, wet. 

Gray gravelly f i n e to coarse sand, 
trace s i l t , medium dense, gap 

 graded, wet . 

 Light brown f i n e to coarse sand, 
trace gravel , very loose, well 
graded, wet . 

 Probed from 35.0' to 42.8 ' w i th 
BW d r i l l rods and ho l low s tem 
tip. Recorded blow counts per 

 foot - 140 Ib hammer dropped 
24"' 

19 

at. | | 

^HBHTU 

"™— 

9 

• 

8 

• 
— 

§_ 

j* 
! 

4 

rock C: 2" thin wall tube S: spl i t spoon R 
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v
'j

 &•
 ^»

 ^
 ^

 rv '̂O 
 ^•O/*' 

/> (̂  ,0/9 , ^ <&;?£• £?' STANDARD /2" _ 
A <^ ,•*"£/, £ .CT £&§ ¥ PENETRATION C /? 

-̂ "
•*••

 j?
 c?

 •$'£'3'&
 ^>/_5- n.

 oT
 s/

 o?\Vr
 ^< "̂ c?

 C7
 ^c

 RESISTANCE
 BLOWS/FT

 ^ * 
v V J '̂ 

<£ c7 c^c^J ^ <$&/ SOIL DESCRIPTION ^0 10 20 3040 5060 ^tf tf 
40 " Grayish brown fine to medium sand, 

90 
A* — dense to very dense. 

A? 175 172 
197 62 + 100+ NO PENETRATION 

42.8 BEDROCK AT 42.8 FEET 
AA 5.3 

2.5 Gray muscovite/biotite gneiss, 
trace garnet inclusions, some 
chloritizat ion, schistose, 
friable. 

48.1 RQD = 12.3% 
-

BOTTOM OF EXPLORATION AT 
DEPTH OF 48.1 FEET 

* Rock core obtained with a double barrel 
N core and NWX core bit. 

SO 

-

60

cc 

7 1 

75

80 WWU 3" or 3?" thin wall tube S- split spoon R'rock C: 2" thin wall tube 
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(jj ^ ^^/^^ 

x>
<t '

^ ^
 o O>9
 ^ •*"£, £

 <£• /^s^
 _£• <&£'<</'

 <? xS^rt*
 £?' STANDARD

 T PENETRATION

 <*• 
.A/ _ 
£ ^ 

J^
/•"

<^

 ^ •%&•*?£' <£ o?V/^
 w ^^^O) & t^^Q

 c7 e^p&f >J ^ «|̂ ^ SOIL DESCRIPTION

 &
 ^

 ^0

 RESISTANCE
 BLOWS/FT

 10 20 30 40 5060

 ^ * 
 /'viy </' 

 ^^^ 

Refer to Boring Log BW-109A for 
soil descriptions. 

U-l 

3 - H 2.0 
1.3 

• 

U-2 No recovery. 

0.0 10.0 

•4 f7 [ 
BOTTOM OF EXPLORATION AT 
DEPTH OF 10.0 FEET. NO 
REFUSAL ENCOUNTERED. 

on 

-

| 

•ye. 

| 

inoU 

-

40 
~"ll' 3" or 3?" thmwolltube S  ̂  split spoon R' roc k C-- 2" thin wall tube 
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& #$e

£ STANDARD £ ^ 
& PENETRATION V /^ 

0^ RESISTANCE ^ ^ 
£ <e ^fti? **" **V ̂  

w BLOWS/ FT ,V^r < '̂ 
S cP <?i&<$ ^ J^ $$$ ^ 0 10 20 30 40 5060 ^^ g

/ M // 
 SOIL DESCRIPTION 

ORGANIC Dark gray s i l t , some shel l f r agment woe 
SILT 

woe 
C-l 88.5 52/12 Trace to l i t t le f ine sand, H ^ S |-

- woe H 2.0 76.7 odor, wet . ;i 87 r3 woe 52/12 Some f ine sand, very so f t . 
S-l 

5- WOM 2.0 W R 
oWOM 
C-2 [G 85.6 92/18 

H 2.0 I H 59.7 
A 52.0 

S-2 221/43 Two layers, =0.1' to 0 .3 ' , f ine 
2.0 r sandy silt. W )Ri
TT7 

166/13 10.0 in C-3 
H 2.0 SANDY Dark gray f ine sandy s i l t , trace 
~TT ORGANIC gravel , very s o f t , H- S odor, mois 

215/61 SILT Layer, 0 .2 ' , silty fine sand. 
S-3 
2.0 W )R 

C-4 
G 

14.0 363 .WOM H 2.0 
H 15.3 
03 

SAND Dark gray f ine to medjum sand, l i t t eS-4|3 2.0 shell f r agmen t s , trace to l i t t le 1 
(t TH silt, very loose, well graded, 

H-S odor , moist. S-5 tt 2.0 Layers of brown peat , moist . ' 
T73 Fine sand, trace medium sand, 

5 very loose, f a in t H-S odor. 

- 8 Some brown peat lenses. 1 
12 

16 23.0 
S-6 PEAT 1.1'-1.4' Dark brown pea t , some 

21 2 .0 shell f r a g m e n t s , t r ace |2 sand, very s o f t , H2$ odor 1.4 K21 mo i st .OR 
O . O ' - l . l ' B lackish dark brown s i l t y 25 peat , very s o f t , H S odoi 

mo i s t . ^ 18 

18 

20 C-5 
H 2.0 

IT
Layer, 0 . 2 ', gray s i l t , l i t t l e f i n e 

28 sand. 
30 G r a y "super" watered s i l t y p e a c , 

rrc A 
s a t u r a t e d . l  l 

3 1 . S L a y e r , 0.3' . gray s i l t , l i t t l  e t i n  < I29 

S-9 

y
G 10.9 

SANU C r 3 y " f l n e to med . sand, t race s i l t  , mi
39 S-8 1.0^-1.5' Gc ay f ine to coarse sand , 

2 .0 so ne s i l t , trace she l l 
34 T75 laments , t race g r a v e l , 

2 . 0 X 
34.0 Ee at lenses , we t . iay f i n e to medium sand , 

:tle coarse sand , t raccJ 
35- it avel , medium dense , / J_• -O . b we c - / *"G r a y g r a v e l l y f i n e to coarse s jnd , 

trace s i l t , dense, gap graded. 

- 28 
Probed f r o m 36.0' to 62.0' w i t h 
BW d r i l l rods and hol low stem t ip . -- 

99 

U 3" or 3j" th in wal l tube S; sp l i t spoon  R : r o c k C: 2" th in wal l tube 
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y

STANDARD 

PENETRATION 
O7 RESISTANCE 

BLOWS/FT 
SOIL ASCRIPTION 10 20 3040 5060 

<KI — 
31 Probed from 36.0' to 62.0' with 

BW drill rods and hollow stem 
d9 tip. Recorded blow counts per 

43 18 foot  140 Ib. hammer dropped 

J.A 23 3°"' 

39 

53 

45 

33 

21 

en 14 

20 

14 

13 

20 

Re __ 14 

19 

18 

16 

45 

60
102 

124 

274 

62.0 -'REFUSAL SURFACE ENCOUNTERED 1 
AT DEPTH OF 62.0 FEET 

ce 
* R e f u s a l of dr i l l ing tools and sampl ing 

equipment with methods used. Refusal 
surface is assumed to represent bedrock. 

| 

75-

W"U' 3" or 3?" thin wal l tube 3- s p l i t spoon R rock C- 2" th in wall tube 
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••

£>• STANDARD <v _ 
v* PENETRATION £ /> 0 /*/. /4^ 

CT RESISTANCE ^ .̂  / /J^/Jf? 
^ BLOWS/ FT Vxjr < '̂ ' rt* ^C V? xS/ 4* rt\ ^/ ^ ^f^" 

<£ cJ <£<P<tf J ^ #fl$F SOIL DESCRIPTION g 0 10 20 30 40 5060 ^^ <y 

3 SAND Brown fine sand, little silt. 

5 

5 

7 

S-l 
2.0 
0 I 

a 18.0 Wet. 
No silt , medium dense,
graded. 

 well U 

3 

3 

S-2 
2.0 
O I 

G Trace coarse sand,
fragments, Loose. 

 trace shell 

•in 

3 

3 

3 

3 

3 

11 

4 

13 

S-3 
2 .0 
O 

S-4 
2.0 
rr 
S-5 
2.0 
0.9 

S-6 
2.0 
TT7 

I 

I 

\ 

a 
0 

33.7 

Trace silt , no shell fragments. 

0.5'-0.9' Some coarse sand, trace 
medium sand, trace shel 
fragments, wet. 
Layer, 0.075', brown 

0.0 '-0.4' Brown fine sand, well 
graded, wet. 

Trace coarse sand, medium dense. 

rpi 
LjJj_o 

ff 
ft 

L4 

17 

15 
18 

25 

S-7 
2.0 
TTT .

Grayish brown f ine sand, trace 
 coarse sand, trace medium sand, 

21 
medium dense, well graded, wet, 
brown mottl ing throughout, layer, 

26 0.15', gray fine sandy silt. 

23 

on 
18 

23 

38 

S-8 

577 A 
Grayish brown f i n e to coarse sand, 

l i t t le silt, very loose, gap 
graded, wet . 
Fine sand, no s i l t , wel l graded. 

\f 3 

P 

-

43 

47 

39 

S-9 
2.0 

Brownish gray fine sand, trace 
medium sand, trace s i l t , loose, 
wel l graded, wet. 

LF 6 

52 

67 

Ort 
OU 

-
54 

50 

31 

44 

54 

S-10 
2.0 
1.1 I 

0.85'-1.1' Fine to coarse sand, 
trace
Layer

 gravel 
 0.45' brownish 

gray sil ty f ine sand. 
0.0'-0.4' Brownish gray f ine sand, 

trace s i l t , loose, wel l 
graded, wet. 

•jPP
68 

35 

53 

64 

80 

S- l l 
2 . 0 
1.0 I 

18.6 No s i l t , very loose. L_2_ 

96 
- 107 

71 

56 

S-12 
2.0 % 

Gray f ine sand, trace
well graded, wet . 

 s i l t , loose, 
L*5 

""!)• 3" or 3?" thin wall tube S; sp l i t spoon R rock C: 2" th in wall tube 
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/T* oJ ̂ ,p:-9̂ . 6̂ q-Softv /̂ S ̂ £? STANDARD Ms a- _. 
<c <^ ,*•£•/, £ & A-tecP ^PENETRATION C /P 

>• J? ^-J^ o? <?\:<F CT RESISTANCE <^ * 
<T cf ,&£\£ <& & <&0 ^ BLOWS/FT X^r <A

<$ c7 jf^tf J & G&F SOIL DESCRIPTION g 0 10 20 30 40 5060 ^^ £/ 
40 "" 
A -4 78 

102 

4.3 no Layer, 1.0', gray silty f ine sand 
S-13 V44 83 2.0 Gray fine sand, loose, well graded, 

97 T7F A wet . 
•F•m 

110 

122 

136 
S-H s 29.6 Layer, >1.2', gray silty f ine 

595 2.0 sand. 1.2 • en 116 I 
73 

62 

83 mm 
S-15 Litt le to some s i l t , medium dense L 

127 2.0 well graded. 
1.5 

55-
98 I 

114 

117 

125 
S-16 

- X 2.0 sand, trace gravel, trace si l t , 16 
0 

X medium dense, wel l graded. » 
j X 

X 

X 
Casing refusal , cored through 

33 R- l H large cobble. Telescoped casing 
— 18 f r o m 4.0" nominal steel casing 

cc to 3.0" nominal to continue ad
27 vancement of the borehole. 
43 

50 ! 
63 3-17 

- 1.0 Brown f ine Co medium sand, some 
49 gravel , trace coarse sand, trace 

s i l t , very dense, we t . •••i• 54 

58 

48 73.0' 
*R-2 BEDROCK AT 73.0 FEET 

- 1.75 ,, ,- Gray f i n e grained muscovite gneiss, TTT ^^.J^^ F f>w ftarrtpr i nr_ l t i< ; i on« , r h i ?f f n l 
iat ions ( k ' to 1"), trace chlor
i t izat ion . 

| 

\ 
RQD = 0.07. 

BOTTOM OF EXPLORATION AT 
- DEPTH OF 74.75 FEET 

* Rock core obtained wi th a s ingle barre l B 
core and BWX core b i t . 

80 
~T): 3" or 3j" t h i n w a l l t u b e S: sp l i t spoon R ' r o c k C: 2" th in wall tube 
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• • 
• • 

r^
<t

>"

 <^ o:-9 .£• <&<$<«'
 &,*$<.£& <££&
 £> •%&•?& £ «?V0<F

 • & STANDARD
 r PENETRATION

 <Cr RESISTANCE

 /& .. 
C /> 

<£• * 
o^

t%
 ^ /*,£* £ <J^O

 cJ cfipc? >J £ tf&F SOIL DESCRIPTION
 ^

 go
 BLOWS/FT £#£• 

 10 20 30 40 5060 (^r £/ 
U ~ ORGANIC Dark gray organic silt , some shell 
1 - woe 

SILT fragments, H.S odor. 
woe 

E 
110/15 Trace shell fragments, very soft 

38.0 2.5 wet. OM S-l Gwoe 2.0 H SILTY Dark gray silty fine sand, trace 
075 0 SAND medium sand, very loose, H _ S odor ,woe 
S-2 wet. 

V OM WOM 2.0 No recovery o 6.0 XWOM 
S-3 G 22.6 SAND Dark brown fine to coarse sand, i 2.0 trace sil t , very loose, wet. onr X L

4 Layer, <0.1 ' , peat. 

S-4 Brown fine sand, little medium sane !9 12 2.0 trace coarse sand, medium dense, 
T7U wet. X • •p 4 

in. 19 

2.0 X 
Trace medium sand, trace gravel, * 

S-5 trace s i l t , very dense, l i t t le • 55 22 mottl ing. 

22 T7B 1• 
Brownish gray f ine sand, l i t t le •• 

12 2.0 gravel, trace coarse sand, trace ^^ 46_ 
medium sand, dense, wet. .•I5715 

S-6 P  ̂  X21 
S-7 Li t t le to some gravel, gap gradec | 3

15- 18 2.0 
u77 30 

34 

53 

35 
S-8 a 17.6 Some gravel, l i t t le coarse sand, 8

20 9 2.0 
T73 loose. • 

13 

26 

38 
S-9 Grayish brown f ine to medium sand, 

some gravel , trace coarse sand, 613 2.0 loose, wet. m
14 T765 

25 
32 

I 

56 

64 

23 S-10 G 17.6 L i t t l e coarse sand. 
72.0 HK 

28 TTI I 
53 

53 

55 0 .4 ' -0 .7 ' Gray i sh brown coarse sand 
l i t t l e gravel , trace med. 
sand, trace f i n e sand, S- l l 34.0X 7

2.0 I  medium dense. -VDT7 SILTY 0.0'-0.4' Gray silty f ine sand. 
X 

35 C A M P ! l i t t l  e to some gravel , iAHU l i t t l e coarse sand, t race 
(Glac ia l medium sand, trace clay, 
T i ^ ]  \ medium dense, wet . 

42 Probed f r o m 35.0 ' to 42.8 ' with BW 
,- drill rods and hollow stem t i p . 

Recorded blow counts per foot -
_q 140 Ib. hammer dropped 24". 

53 

~"ll- 3" or 3?" thin wall tube S: sp l i t spoon R-- rock C: 2" thin wall tube 
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O
A"

->"

 <^ p;-9 , ^ <&£<</'
^ ,*£<. £ ,<? ,&&($

 J? 4^>7>^ o? o?V0<?

 P STANDARD
 r PENETRATION
 Cr RESISTANCE

 & _ 
£ A> 
^ ^ 

o^
<$

40 

 s? JS' J- <» & &&£
 cj c^'oT^ ̂  (f&F SOIL DESCRIPTION

 ^
 ^  0

i 

 BLOWS/FT
 10 20 3040 5060

 /J> A 
 ̂ ^ £/ 

 ̂"iHI 110 

49 183 NO PENETRATION 
100+ 

43 - 42.8 *REFUSAL SURFACE ENCOUNTERED AT 
44 DEPTH OF 42.8 FEET 

* Refusal of drilling cools and sampling 
equipment with methods used. Refusal 
surface is assumed Co represent bedrock. 

1 

ec 

] 

5O — 

_ | 
I 

65

7f\ 

-

75H 
I

—L 

-

80 
"Tj 3" or 3?" thin wall tube S split spoon R'roc k C 2" thin wall tube 
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__ 

£f STANDARD £ _ 
7? PENETRATION •£• P 

C7
^

 RESISTANCE
 BLOWS/FT

 ^
 fitf

 v ̂  
£ 

ct cT eJff'flT v J* "vcf^3 50\L DESCRIPTION gQ 10 20 30 40 5060 $$• £/ 

1 Probed from 0.0' to 20.4' with BW 
drill rods and hollow stem tip. 
Recorded blow counts per foot 

2 140 Ib. hammer dropped 18". 

8 

5 21 

26 

28 

35 

46 

•in 78 

53 

55 

70 

74 

•IK | 
68 

62 

143 

113 

123 

80 on 
100+ NO PENETRATION 
20.4 '"REFUSAL SURFACE ENCOUNTERED 

AT DEPTH OF 20.4 FEET 
i 

I 

* Refusal of drilling tools and sampling 
OR equipment with methods used. Refusal 

surface is assumed to represent bedrock. 

nc 

U 3 or 3j thin wall tube S: split spoon R rock C: 2" thin wall tube 
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Af STANDARD & _ 
<f PENETRATION V /•> 

ry RESISTANCE  ̂ v^ 
£ • £ /'£/' # $£<? v, BLOWS/FT fitf <> 
/ /?& /$ 

g 0 10 20 30 40 5060 ^^r £/ <$ c7 e^eT >y ^ <£&/ SOIL DESCRIPT10N 

5 Probed from 0.0' to 20.6' with BW 
drill rods and hollow stem tip. 
Recorded blow counts per foot 

3
2 140 Ib. hammer dropped 30". 

2 

3 

59 

28 

24 

25 

10 
18 

27 

25 

26 

22 

25 

52 

53 

34 

28 

51 
20 100+ NO PENETRATION 

20.6 -''REFUSAL SURFACE ENCOUNTERED 
AT DEPTH OF 20.6 FEET 

* R e f u s a  l of dril l ing tools and sampling 
OC equipment with methods used. Refusal ! 

surface is assumed to represent bedrock. 

| 

-

35 

""ll: 3" or Sj" th in wa l l tube S; sp l i t spoon R rock C: 2" th in wall tube 
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PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTING ENGINEERS 
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-V £• 6- cv.y'o 
0 # o-^ / $& S?' STANDARD & _ 

^ PENETRATION C f~ 
C7 RESISTANCE ^ v^/ / //2 ///??/ 

^ BLOWS/FT VAT r? 
<£ C? <3^c5\]P ̂  e^^ SOIL DESCRIPTION ^0 10 20 30 40 5060 ̂ g 

Hoi lo SAND Black fine Co medium sand, little Sent n i t \X \\ 
m (F i l l ) s i l t , crace gravel. ;M] 

Aue ir I K\| X N
S-l Brown fine Co medium sand, liccle N i .o 12 2.0 Y gravel, trace coarse sand, crace w1.2 A si l t , medium dense, moist to wet. s 
S-2 
2.0 Wet. 13 I n  . 

! 1 in 
172 6.0 1 °X
 H-
S-3 ASH Black ash, little fine to coarse 

1 2 an(
2.0 FILL sand, crace gravel, Crace silt, f a i 
O X very loose, wet. V 
S-4 _ c 
2.0 9.0 6 p 

10-_J r. T7o SAND Brown fine to medium sand, trace •X 
2.0 X 

gravel, crace coarse sand, crace 
6 S-5 

s i lc , loose, wet. 3 

3 TTTJ 12.0 
S-6 G 6.1 SANDY Dark gray fine to coarse sandy s i l t , 27 2.0 SILT trace gravel, trace clay, crace 

4 T77 ., _ shell fragments, very sof t . pen t > n i t X 14.0 
12 S-7 SILTY Dark gray silty f ine to coarse sand, 

2.0 SAND l i t t le gravel, trace shell frag- 3D r"1 
\\ l\\ 15.0 

dl T73 15.5 merits, medium dense, wet. x 
GRAVELLY Brown gravelly fine to coarse sand, 

' h l  l :er 
X SAND litcle silt, crace cobble, wet. 1 ! -17.0 |TX 

X 

aX 20.0 - pon 
54 S-8 SAND Brown f ine Co medium sand, l iccle 

2.0 gravel, lie mm •141 175 sand, very dense, wet. •• 22.0 ^79 
23.3 

»R-l 
— 5.0 BEDROCK AT 23.3 FEET 

oc 
Gray Co pink f ine grained qneissic 

granice , crace garnet inclusions, 
- massive Co l ighcly f r accured . 

28.3 ' \ 28.3 -
BOTTOM OF EXPLORATION AT 

0/\ 
28.3 FEET 

* Rock core obcained wich a double bar re l 
N core and NWX core b ic . 

-

~"tj: 3" or 3j " thin wal l tube S: sp l i t spoon R rock C: 2" th in wall tube 
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-V 

/ -V <5>l̂  
£> STANDARD /^ _ 
•f PENETRATION ^/ /> 

CT RESISTANCE ^ ^/ /J>*/£. vy BLOWS/FT /?& <^ 
 SOIL DESCRIPTION g 0 10 20 30 40 5060 <^r ̂c¥ C? eS '̂c? ^ ̂  "̂ et1^3

Hollo* SAND Black and brown fine to coarse SE nd, Ce runt •• 
BE ft ^ 8 1.0 little grav el, little silt, moi St. 

Auger Se< , 
2.0 « 5x ^x 

S-l It Dense. -2.2 
2.03- TJ7J /

 \ 1 10 = I 
Layer, 0.4' , brown silty f ine t os-2 r

 \7 medium sane , trace gravel and •••• 
s. § i2.0 coarse sane 

0 /̂ O.O'-O.S' Tannish brown fine to 
coa rse sand, trace gra\i eL <tO ~ P 

, r S-3 5 6.3 tr<ice silt, wet. PVC=i_ ine sand, l i t t le 
gravel , wet 1 ^ 

" 1.2 
5.0 p "—*

4.9 BEDROCK AT 6.3 FEET 

Gray gneissic granite, some muscov
10 ite, f ractured with some iron 

staining along fractures. 
•R-2 " 

5.0 RQD = 98.0% for R-l "a tr 
(..2 RQD = 84.0% for R-2 

ban -» 

•in 
16.3 16 3 

BOTTOM OF EXPLORATION AT 
16.3 FEET 

m 

* Rock core obtained wi th a double barrel 
N core and NWX core bi t . 

-

-

^n 

-
35 

~"ll 3" or 3?" thin wa l l tube S: s p l i t spoon R rock C 2" thin wall tube 
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• • • 

-^ 

A / # /&
£ & f C3<7*f 

-O <^ •&? x ^ <&^? £>' STANDARD /£" 
£ # ittivA c<^ £&& f PENETRATION £ A> 

>• J? £&£& Q- <?$F
 *

& RESISTANCE ^ .<& 
<f of /&£ <* £ £$•£  BLOWS/FT $# £> 

g cf ejS^J ^ &&F SOIL DESCRIPTION <£ 0 10 20 3040 5060 <&y <~ 
u H o l l o u SAND Gray f ine Co medium sand, trace , ..0 Stem - Auger gravel, trace coarse sand, trace ID 

- s i l t , moist. S 
S-l L2.0 
0 X 

Medium dense. W 14. 
40 

S-2 G 11.0 Cut i n < 
2.0 Some silt. 1") and 4T 

TO I ft t*av -1 P 
V 

X 
Layer at gray silty fine to medium CS-3 

2.0 sand, trace gravel, trace coarse •|_1 P 
077 sand, medium dense, wet. 

8 

X 
Gray-black fine to coarse sand, trace S-4 gravel, trace s i l t , trace roots, •K°_2.0 loose, wet. 

^n 1 P 0.7 
TO — Gray fine to medium sand, l i t t le 

6 Ben on 
X 

S-5 silt, trace gravel, trace coarse X sand, loose, wet. Pr3 Sea 
!
tKv \\ 

0.9 X \ \ \\ 12 0 
S-6 Gray fine to coarse sand, trace 

gravel, trace silt, very loose, •8 2.0 X w~3 O wet. 

Layer of dark gray organic silt , 
8 S-7 

A
G 56.9 

1C 2 0 l ittle fine sand, trace shell *2. 

7 0.5 fragments, so f t , wet, H.S odor. 
P 

7 
f i3 F i l l r ? 

11 San( = 

f~ 
._ p*y(\ 8 Layer, 0 . 7 '  , dark brown pea t , 

23 S-8 highly decomposed. P 
2 .0 A O . O ' - l . O ' Olive f ine to medium sand, «Pi 

e 

24 T77 trace coarse sand, trace 
s i l t , medium dense, wet . J 22.0 

26 23 .0 
62 

119 1oc 

1 
Gray fine to medium sand, little to 

K 13 C a v e d v34 S-9 
2.0 trace s i l t , trace coarse sand, in 

43 0.9 medium dense, wet . • B o r e h o l  e 

63 

58 

*5n 69 
oU 

42 S-10 Light gray f ine to medium sand, some 72.0 
56 TTT I silt , trace gravel , trace coarse •i 

sand, trace c lay , dense, wet. 
75 

59 

47 
35- 42 s-n 

40 
2.0 

50 1.2 K m 
58 • 
48 

49 
40 
~"tj 3" or 3?" thin wal l tube S: sp l i t spoon R-- rock C: 2" th in wall tube 

E.CJORDANCQ 
PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTING ENGINEERS 

QF ENGINEERING PROPERTIES Engineering 

NEW 1 

BRI 

3EDFORO HARBOR SUPERFUND SITE 

STOL COUNTY, MASSACHUSETTS 

Log Of '

Project No.
4959-19

 BL-103

 Date D r i l l e d 
 1/19-1/20/88 

 Page 1/2 

Sheet A-25 



-V 6j>^ 

J^ ^  6 £" /-^^^r^ cf x>;-9 ,  <e''i£' #' STANDARD /(«/- _ 
<c # *4v £ <3 A-&& r PENETRATION £ /^ 
^ .£> •%&-J& £ <fr\<r & RESISTANCE ^ * 

<T <y J>^<& /y ^o ^y BLOWS/FT /5jy<^ 
.4? c7 «?<pcf ,J / ĉ 1^ SOIL DESCRIPTION  ^0 102030405060^%^ 
40 

35 S-12 Layer of light gray silty sand, littl 
3_5 

41 - 2.0 gravel, trace coarse sand, trace ^^^^K 
36 T75 clay, dense, wet. XA? 

43 43 

44 65 

71 
S-13 Light brown fine to coarse sand, some 

53 silt, little gravel, little clay, 68+ 

O very dense, wet . (100)# 

T) R-l It Granite boulder. •••••• 
X 

No penetration a f ter 100 blows. 
K 

50- 38 
S-H Trace gravel, trace clay, medium 

K 2.0 dense, wet . 
TT7 

X 52.3 T»R-2 BEDROCK AT 52.3 FEET 
5.0 ^ 
4.9 Gray to pink fine grained gneissic 

granite, one pegmatite string pre-
FTC " 

dominately feldspar and quartz 
OO __ 

(very large crystals) approximately 
1.0 foot thick. 

57  _ 3 RQD = 98.07. 

BOTTOM OF EXPLORATION AT 57.3 FEET 

60-

-Rock core obtained with double barrel N 
core and NWX core bit. 

cc x Casing b lows/ f t , not recorded. 

— — 

— — 

70

-

- — — 

i 

80 
U 3" or 3j" thin wall tube $• split spoon R rock C: 2" thin wall tube 
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• • • • • 

^ »?<p

< C? oV*" v?^0^ 

<o STANDARD /^ _ 
& PENETRATION <£ ,̂  

/ /// /$ cy RESISTANCE ^ *& 4? ft?? & <£v « ^ BLOWS/ FT A^jr <^ 
<£ t^ eJre^rJ*' ̂  <$&£* SOIL DESCRIPTION g 0 10 20 30 40 5060 (^r £/ 

H o i lo SILTY Black s i lcy f ine Co medium sand, 1 . 1  " P 
Sten SAND l icc le coarse sand, erace grav el, (111 f  i r 10 Vi1 -
A u g er mo isc. a n ? pWee. h <~'K e 2 S-l 

2.0 Layer, 0.8' , brown f ine Co medLum 7 n. I 
0 sand, some s i lc , crace gravel , 

I erace coarse sand, wee. k
3S-2 Brown, crace coarse sand, loos 4.0 

2.0 wee . 5 Be t o  n te L \\ \^ O I Layer, 0 . 4 ' , lighc brown claye' p Se 1 v Vf 

silc, l i t t le f ine sand, s o f t , \ 6.0 
S-3 G 22 .3 L i t t l e coarse sand. 
2.0 
1.4 I a Q

0.0—0.4' Olive f ine Co med.sam1, •
 l iccle c lay, med. den j> e , FS-4 20.4 SAND Grayish olive f ine co coarse sand, 9 

8 0 

2 .0 some s i lc , crace gravel , loose, 

10-11 OT4 X wee. L i\ 
S-5 

No recovery. 25 12 2.0 ~ iI5 
S-6 Gray f ine sand, l iccle gravel, l i t t l F i  l :er 

10 2.0 I coarse sand, l i t t le medium sand, 18 

7 1.0 l i t t le s i l t , medium dense, wee. — 

Black f ine to coarse sand, some 14.0 
S-7 gravel, some s i l t , medium dense, 14 1 C , 10 2 .0 I wet . 

80 0.1 ' I
C a v e  d 

11 i n 

15 b o r e 
h o l  e 

13 

r l20-^ 
16 

S-8 G 14.1 Gray f i n e to med. sand, trace s i l t , 34 2.0 I Crace coarse sand, crace gravel, p37 1.2 very dense. h 
Brown f ine sand, l i cc le medium sand, 1 ••• 

36 trace s i l t , very dense, wee. i— 
46 

53 
Layer , 0 .55 ' , brown f i n e s i l ty 

37 S-9 sand, wet. 27 2.0 I-
Brown f ine to coarse sand , Crace • 43 

s i l c , wee . i _.„.-
• • 33 

46 

44 
oO 

45 S-10 G r a y , l i t t l e g rave l , medium dense , 
17 2.0 I wet . 

I
36 0.8 

No penetration af te r 50 blows. 
68 

lit _it78 76 + 

x Lighc brown f i n e co medium sand , somi 35- 35 7 s i l t , trace gravel, trace coarse (50)* 
WHMV—^ 

"REFUSAL SURFACE E N C O U N T E R E D AT 
DEPTH OF 35 .7 FEET 

R e f u s a l o f d r i l l i n g tools and b a m p l i n g equ ip ' 
ment wi th methods used. R e f u s a l sur face is 

4 f\ 
bel ieved to represent bedrock. 

U 3 or 3? t h i n w a l l tube S s p l i t spoon R rock C 2" t h i n wal l lube 
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• • • • 

/ -, *K

J^ ^ <^ ..&£$' a. 

,̂
<T

^

 cf ,p>9 ,
 ^ ,'*'£•, £
 £ •%&-J'&

 _6 <fS<Zt<v
 ,<? £&<§>
 £ <*&

 fr
 r

 CT

 STANDARD
 PENETRATION

 RESISTANCE

 /</
A/

 ^

 _ 
 /^ 
* 

o G? J^,^* & 6My"o ^ BLOWS/ FT *7^r £• 
<$f Cj c^^c^^J ^ tiffip SOIL DESCRIPTION g 0 10 20 30 40 50 60 ^J- £/ 

Hol lo* GRAVEL Gravel Parkina Area it ? rotec-
:e" &. 

SU> SAND Brown fine to medium sand, l i t t le M 1L•» :3— TToad Auger ( F i l l ) gravel, trace coarse sand, trace B l o c k 
S-l K silt, loose, moist. 
2.0 N 

0 1? 
S-2 \ Trace gravel, moist. U_9_ ._ 2.0 N 

Wet . 
0 /< 
S-3 \ 21.4 :utt ngs 2.0 ^ 

I 
T^ /f 

ind 

f 
S-* \ 9.0 r it 

10-1M /
"•
{ SAND Grayish brown fine to medium sand, ——^•li 

(Native) trace grave 
5 S-5 \ trace s i l t , medium dense, wet. F § 

[ 
2.0 , 

8 O /( 12.0 

6 S-6 \
 x 

GRAVELLY Gray gravelly fine to coarse sand, 17 40 
2.0 SAND l i t t le silt. PV 

i
tU2 /( 16 15 

Z •i*e _ Spun R- l Boulder from 14.5' - 15.5' • •• • 
3.0" 
C a s i n g Layer, gray f ine to coarse sand, 

some cobble, some gravel, l i t t le 
silt , boulders or cobbles 
encountered. 

J 
Boulders or cobbles encountered, 52 

S-8 \20- 2.0 N very dense, wet. • C0 /I 

I 

' 
24. Q 

25- 16 S-9 T No recovery. 
Bea l N\\ 

25.0 
[ [26 

16 075 1( • 
5 s-io \ Gray gravelly f ine to coarse sand, • 

2.0 \ 
10 0 )I trace sil t , medium dense, wet . 17 •[ 

|

29 

30-
Ll] 1 

Lit t le s i l t , boulders or cobbles ill .££- 40 040 
encountered, medium dense, wee. -*. 1~San • ML37 0.7 /\ _• -t 

42 • 
No penetrat ion a f t e r 100 blows. ~ 

29 P^ P
36 

S-12 34.7 119 — e 
-

1.3 \ 7 SAND Gray f ine to medium sand, l i t t l e 100 — 
35- 30 — > s i l t , trace coarse sand, trace 

25 •}6 Q gravel , medium dense, wet . m*R-2 BEDROCK AT 36 0 FEET 
5.2 • • 

4.6 Gray to light pink gneiss LC g ran i te , 
massive. 

RQD = 88.57. 

40 
~™U 3" or 3?" th in wal l tube S sp l i t spoon R rock C 2" thin wall tube 
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A>- STANDARD /? 
<? PENETRATION C /p 

CT RESISTANCE  ̂ K^ 
vy BLOWS/ FT &$• £ 

<S? <3" £hfi &? ^ ^ &?«$? "̂~ DESCRIPTION £0 102030405060^%-^ 

*R-2 .' " 

41 - 41.2 

49 
BOTTOM OF EXPLORATION AT 41.2 FEET 

44 

* Rock core obtained with a single barrel B 
core and BWX core bit. 

! 

55 

1 
1 

Kf\ 

I 
t 

I 

7f\ 

-

-

*"0 3" or 3?" thin wall tube S- split spoon R rock C- 2" thin wall tube 
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••• 

gf STANDARD £ _ 
<? PENETRATION V /^ 

cj RESISTANCE  ̂ v^f M /f
£ ^ g£g & ^<a ^ BLOWS/FT /&r £' 

$ c7 <^^efv7 ^ £'£'£ SOIL OESCRIPTION ^0 1020 30405060 .^r^ 
u Hollo- GRAVEL Gravel Parking Area ' 

SAND Brown fine to medium sand, l i t t le 1 - Auger 
(Fi l l ) gravel, little to trace silt, 

S-l 
2.0 trace coarse sand, trace cobble, 

3- 0 trace brick and ashes, medium PL 

2.0 X 
dense, moist. 

S-2 
Some to little gravel, loose, wet. 10 

OS FrS-3 G 39.0 
Some gravel. 82.0 x0 

S-4 

••Lf 
14 

2.0 x Dark brown gravelly sand, trace 

-in (57T 
organics, medium dense. 

S-5 Trace ash and cinders, loose. 7 
2.0 
T~0 12.0 x i^^^ SAND Layer , 1.0' , black silty fine to S-6 x2.0 (Native) medium sand, trace coarse sand anc 
1.8 gravel. 
S-7 'G 34.1 Gray fine to coarse sand, trace 

15- 2.0 gravel, trace s i l t , medium dense, + 170*1 

T75 \ •i
wet. •i 

^Split spoon binding against auger. • 

] 

10 

11 

S-8 
2.0 
O 

Brown f ine to coarse sand, trace 
si l t , trace gravel , medium dense, 
wet, wel l graded. H• 

• 

13 

14 

20 

25 
— 

24 

8 

13 

S-9 
1.5 
D73 

Brown f ine to medium sand, trace 
coarse sand, trace gravel , medium 
dense, wet . h••I 19 

15 

Ort 
OU 

31 

43 

18 

24 

15 

14 

S-10 
2 .0 
O 

S-H 
2.0 
O 

7
I * 

N 
1 

• 
• 

18 

-

44 

20 

63 

S-12 
2 .0 I 

35.0 

GRAVELLY
SAND

 Brown grave l ly
 l i t t le silt,

dense , wet. 

 f i n e to coarse sand, 
 trace cobble, very UH mm 

• 
r 55 

47 

32 

53 
40 
~"tl: 3" or 3?" thin wal l tube S: sp l i t spoon R rock C-- 2" thin wall tube 
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cc 

//? £v *V 
CV ^ V : (  t 

, & ,O ^Co1

 "̂ ^^^/**  •*• 

O <j> X)>9 . 6 q-Scj'fr & STANDARD /£" _ 
A* ^ ,*£/, £ ,<? (•S&'c? T PENETRATION <i> /^ 

>" jS? •*£3'& <? fl-?V^ <y RESISTANCE  ̂ v* 
<f of ^^<& A? <Ĵ O <y BLOWS/ FT $f £ 

<$ c7 i&Fij*? £ cf&P SOIL DESCRIPTION ^0 10 20 30 40 5060 ^ r̂ g 
S-13 Layers, 0.25 '  , brown fine sandy •• i£_ 11 2.0 41 - X silt layers. h •O

*•) 30 

43 40 %o penetration after 100 blows. 

44 33 

43 
 ilttie 

42 + 
S-Hx SAND Br§¥§vSinei{?tTlai¥Tt!ana' 130+ urn ••••• 

*R-1 45.7 BEDROCK AT 45.7 FEET 
(100)# 

5.2 
5HJ Gray to light pink gneissic granite, 

some muscovite, massive. 

RQD = 96.27. 

en 
50.9 

BOTTOM OF EXPLORATION AT 50.9 FEET 

*Rock core obtained with a double barrel N 
core and NWX core bit. 

KK . 

Crt 

« 

i 

\i 

-

*"0: 3" or 3?" thin wall tube S: split spoon R:rock C: 2" thin wall tube 
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<$ STANDARD & ^ 
$ PENETRATION ^/ /P 

CT RESISTANCE ^ ^/ /*('// ^ BLOWS/FT /5jjr £ 
^•Q 10 20 3040 5060 ^J"^ 

<§ C? «^^3\]P ̂  <$&£* SO'L DESC'RIPT10N 

u • 
Hoi lo SAND 

"1 — Ste• M" 
Au( er C u t i n g ID PVC 

S-l 0.7'-0.9' Green fine to medium sand, and 
2.0 trace silt, loose, wet. 

0.0'-0.7' Tan fine to medium sand, JL. Civ *  ?IO E little coarse sand, trace * h.

S-2 silt and roots. 40 

2 .0 Brown, no roots. 
Layer, 0.4 ' , gray silt, some fine 1 1 5.0 
sand, some organics, sof t , wet. X Layer, 0.7 ' brown humus, some sil Sen oni t V \  \ 

S-3 

X fine sand, f i rm, wet. Sea K \ \2.0 
Olive-brown fine sand, l i t t le medium 

15 7.0 
sand, little roots, medium dense, 

S-4 wet. 8 0 

2.0 Layer, 0 .7 ' , black organics, some •B_i°. I 
1.6 silt, fibrous, soft, wet. 

Brown f ine sand, trace s i l t , trace ^ e10-JL. X 
S-5 roots, loose, wet. :5 

W O M 2.0 15 

ff 
Ki t er - ^ lXWOM Sand 

12 S-6 G 39.5 Olive fine sand, trace silt , loose, 18 ; 
13.0 2.0 wet. 

1.1 AMH
13 14.0 

Gray fine to medium sand, l i t t le P•16 
2.0 

ii S-7 x coarse sand, trace si l t , medium mJi 1.2 dense, wet. Caved
16 in 
24 Bore

h o l e 
25 

23 

13 S-8 G 18.2 Tannish brown. 15 2.0 I D 
i^ 20 an • 

r30 
I28 -

29 

14 S-9 
2.0 Trace gravel. 15 

17 0.6 I• 
31 ^ 
55 

88 
, , .,30 

42 S-10 Grayish olive. 14 2.0 I 
! 

36 Ml hh-
34 

39 

40 
Layer , 1 . 5 ' , olive f i n e sandy j

35- 57 S-ll silt, trace gravel, trace medium j2.0 sand, trace c l a y , very dense, wet . 52 
27 T75 

•II •h 

Grani te boulder , 0.9' th ick. • 
34 R - l 

29 j 

41 i40 
~"ll- 3" or 3?" thin wal l tube S: sp l i t spoon R rock C-- 2" th in wall tube 
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PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTING ENGINEERS 

OF ENGINEERING PROPERTIES Engineering 
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f / ^^

$ & ^ C9 <»\$f 

r> <^ p>9 , J? &<£$ & STANDARD /</" _ 
£
*"
 ^ ££tu£ F
 ^ £&£& £

 $&$
 *$F

 f
 #

 PENETRATION
 RESISTANCE

 £
 ^

 <p 
^ 

<f
£

 of
 &

 ^^« £ $jr£
 /&/*£ $?/ SOIL DESCRIPTION

 * BLOWS/FT /&r£-
 ^0 102030405060^^ 

40 
/i-i _ 
AO 

57 

84 

fl-1 
5.0 
0.9 [ 

43 73 Wash contained coarse sand. 

AA 106 

AC. 102 

38 

74 

S-12 

% 
Brown fine sand, trace silt. 
Standard penetration resistance

recorded . 
 not 

1— 

78 
'9-2 Boulders. 

en 

i 
1 

53.6 BEDROCK AT 53.6 FEET 
2.4 Gray biotite/rnuscovite gneiss, some 
275 1 chloritizat ton, trace garnet incl 

1 sions, schi stose, friable, pegma-^K — 
1 ., . cite string predorainately felasph 

very large crystals) 
approximate Ly 1.0 foot thick. 

-
RQD = 41.7% 

\ 
fin 

BOTTOM OF EXPLORATION AT 56.0 FEET 

i 
•••Rock core obtained with a double barrel N 

- core and NWX core bit. 

cc 

i 

-

7t\ 

I 

7^ . 
1 

80 wTj= 3" or 3?" thinwalltube S- split spoon R'rock C: 2" thin wall tube 
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PRELIMINARY GEOTECHNICAL INVESTIGATION CONSULTING ENGINEERS 

OF ENGINEERING PROPERTIES Engineering 
Log Of: BL-107 Page 2/2 

NEW BEDFORD HARBOR SUPERFUND SITE 
Project No. Date Drilled 

BRISTOL COUNTY, MASSACHUSETTS 4959-19 1/26-1/28/88 Sheec A-33 



*- / /^ 
# STANDARD & _ 

<p PENETRATION
C7 RESISTANCE

 C
 ^

 /P 
* 

vy BLOWS/ FT Ajiy A 
o? c7 cJw'cJ"^ -^ <$$& SOIL DESCRIPTION go 10 20 30 40 5060 ^^ $/ 

U 

_. 

10-

•IK 

Hollo* 
Ste» 
Auge r 

1 
^•M 

WO 

WO 

1 

P 

M 

4 

7 

S-l 
2.0 
175 

S-2 
2.0 
1T7 

S-3 
2 .0 
177 

S-4 
2.0 
T5 

S-5 
2.0 
T76 

S-6 
2.0 

S-7 
2.0 

X
E 
xI 
X
*M 

G 

G 

G 
D 

19.6 

22 .6 

31.0 

SAND .Brown f ine to medium sand, l i t t le 
coarse sand, little silt, very 
loose. 

Lense  brown silt. 
Gray , some s i l t , trace shell frag
ments, no coarse sand. 
Layer, 0 . 7 ' , gray clayey silt, 
trace fine sand, trace shell frag
ments, trace roots, very so f t , wet 
Layer, 0 . 7 ' , brown f ine to medium 
sandy organics, some silt, wet. 

Olive fine sand, l i t t le s i l t , l i t t le 
organic (roots and pea t ) , loose. 

Some silt, trace organics. 

Trace silt , no organics, medium 
dense. 

Trace coarse sand. 

1 

I 

P 
. 

P 

|l 
1 

•1 

Pk. 7 

K• 

j 

i 

17 

16 

7 0.7 

1> 

2' 1 

20 

3( 

3. 

1C 

1 

) 

) 
S-8 
2.0 ^ 

Grayish
trace

 brown f ine to coarse sand, 
 silt, medium dense, wet. Ph 

13 

2. 

2 -
-

2 

2. > S-9 
2 .0 

G 15.3 
Trace gravel. • i 

^^B_|27_ 

3< ) 0 

31 

4t 

30-
5C 

41 

5C ) 

S-10 
2.0 
077 

Light brown f i n e to medium sand, 
some s i l t , l i t t l e f rac tu red rock 
and gravel , dense, wet. 

• ! 

•h 
3 

• 61 

5: 

-

6' 

54 

6C 

78 

5-11 
2.0 
0.5 E Lense, 0 . 2 ' , coarse sand. • 

• 
•1 
•• 

86 

91 I 

121 

U: 3" or 3?" thin wal l tube S: sp l i t spoon R rock C: 2" thin woll tube 
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<- / # ̂ 
£ J^ £ <£*\sf 
-C ^ ^C? x ^ <&£$ §? STANDARD & 
£ # !.*&<<,£ P <£$? f PENETRATION £ A> 
*" £ £&£& 0° Q- \o^ & RESISTANCE ^ ^ 
/ «f •£&£<& 4? ^Q* ^ BLOWS/FT. £#£ 

g cT #?#*?# #$? SOIL DESCRIPTION ,00 102030405060^^ 
40 
HI 
AO 

4-s 

X 

X 

X 

S-12 
2.0 
0.8 X Olive fine Co medium silty sand, 

trace gravel, trace coarse sand, 
trace clay, dense, wet . 

# 
No penetration after 100 blows. 

••• 
114 

d.4. X 
S-13 44.6 

it
door 

45 OTT: 
-•REFUSAL SURFACE ENCOUNTERED AT 

DEPTH OF 44.6 FEET 

'-Refusal of drilling tools and sampling 
cn 

equipment with methods used. Refusal 
surface is assumed to represent bedrock. 

x Casing b lows/ f t , not recorded. 

DO 

-

/?/•! bu 

cc 

-Tfl 

-

75

80 
"Tj 3" or 3?" thin wall tube S- split spoon R rock C: 2" thin wall tube 

EC. JORDAN CO 
PRELIMINARY GEOTECHNICAL. INVESTIGATION CONSUI r,NG ENGINEERS 

OF ENGINEERING PROPERTIES Engineering 
BL'108 ^2'1NEW BEDFORD HARBOR SUPERFUMD-ITE L°9 °f '

Project No. Date Drilled 
BRISTOL COUNTY, MASSACHUSETTS 4959-19 1/25-1/26/88 Sheet A-35 



Jf »$x 

(j C(y
 ^"
 ^» >C^ x/jj^ 

\* ^*  f*^ ^f O 

O o p;̂ > , 6 <&&?£" £?' STANDARD /3" _ 
A & .*£6 £ ,<$ £.&,§> <? PENETRATION <C" /^ 

-P" J? vft^w^ oT <^\\fF CT RESISTANCE ^ * 
o^ cf J?ĵ  .£ 9> & e^Q

 !
 ' ^ BLOWS/ FT ^AT A 

4p c7 *f<?cf v7 ^ <^^  SOIL DESCRIPTION ^0 102030405060^^ 
40 

38 Probed from 0.0' to 52.9  ' with BW 
drill rods and probe tip. Recorded 

d? blow counts per foot - 300 Ib. 
43 26 hummer dropped 16". 

26 44 

d<? 51 

30 

21 

33 

41 

39 en 
29 

31 

56 + 8 0  + No penetration. 

52.9 --'REFUSAL SURFACE ENCOUNTERED AT 
DEPTH OF 52 .  9 FEET 

55-

^Refusal of drilling tools and sampling 
equipment with methods used. Refusal 
surface is assumed to represent bedrock. 

fin. 

-

cc 

-

-re 

— 

— 

80 
"*U: 3" or 3j" thin wall tube S: split spoon R- roc  k C: 2" thin wall tube 
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/<<• ^ £> ^/ ^^<t 
<v <?  v?^ 

0 ft/ ,^~vo^
 xV^/Jf 

\ $^ o 5" ̂ r 

x^ O ,Pi-9 . .£• Q-S£} <(/" A>' STANDARD /</ _ 
A <^ /^x, £ ,<$ ^•ay<S> T PENETRATION £ S? 

*~ £> •$/£3'£i <? 4?\o* & RESISTANCE ^ ^ 
<3^ cf jJ'^ <b & 6^0 . ^ BLOWS/ FT VAT < '̂ 

<5p cT 6?«p<^^ ̂  eJR1^ SOIL DESCRIPTION , <jp 0 10 20 30 40 5060 ^ r̂ £/ 
40 

38 Probed from O . O 1 to 52.9 ' with BW 
-5 drill rods and probe tip. Recorded 

42 - blow counts per foot - 300 Ib. 
26 hammer dropped 16". 43 

44 26 

51 4s, 
30 

21 

33 

41 

39 en 
29 

31 

56 + 8 0  + No penetration. 

52.9 *REFUSAL SURFACE ENCOUNTERED AT 
DEPTH OF 52.9 FEET 

ec 

*Refusal of drilling tools and sampling 
equipment with methods used. Refusal 
surface is assumed to rrepresent bedrock. 

Rrt 

1 

r 

ce I 

1 

1 

Tfl 

75 

U: 3" or 3?" thin wall tube S: split spoon R^roc  k C: 2" thin wall tube 
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PROJECT REPOF?T OF BORINR No 1 
GZA DRILLING INC. SHEET 1 OF 1 

246 BAILEY ST., CANTON, MA. 02021 Procosed North Terminal Fll F No 9213/C-5436 
New Bedford Harbor, MA., CHKD BY DH 

(A DIVISION OF GOLDBERG-ZOINO a ASSOC..INC.) 

FOREMftWi C. Lenlinq onp|Mft LOCATION As on Plan 
R

 DATUM BM #1 CLASSIF|pp nY: - Kubiak GROUND SURFACE ELEVATION 82.2
INSPECTOR: ' None PIATF START 3/4/85 riATF FND 3/4/85 

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF /, 2" ?DL|T .̂ M po,VEH „«,«? A GROUNDWATER R -ADINGS 
C^Sr<B

140 Ib. HAMMER FALLING 30 In. DATE TIME "W  STABILIZATION TIME 

CASING: UNLESS OTHERWISE NOTED.CASING DRIVEN USING 30Olb. HAMMER FALLING 24 In. 

CASING SIZE: BW-2V I.D. OTHER: 

0 C 
X »• 

SAMPLE SAMPLE DESCRIPTION 
PEN. .x DEPTH DEPTH OF STRATUM CHANGE 

1= I5 No. 
%-1»F> (ft) BLOWS/6" Burmister CLASSIFICATION | 

0 1 24/13 0-2 Push Very soft, black. Organic SILT, trace 

Shells 

ORGANIC SILT 

5 2 24/15 5-7 1-1-1-1 Very soft, dark grey, Organic SILT 5.0 

10 
3 24/18 10-12 1-1-1-2 Very soft, dark grey. Organic SILT, little 

Shells 

4 24/10 12.5-14.5 8-6-6-7 Medium dense, dark grey. Organic SILT, 
12.5 some Gravel 

ORGANIC SILT with Gravel 

15 15.0 

5 24/12 19-21 18-15-12-14 Medium dense, brown, fine to coarse SAND, 

20 some Gravel, trace Silt SAND and GRAVEL 

25 
6 6/6 25-25.5 100 Very darise, brown, fine to coarse SAND, 

and Gr avel, trace Silt 
1 Refusal at 25.5 ' 

30 

GRANULAR SOILS COHESIVE SOILS REMARKS: D Refusal defined as 100 blows with 300# hammer on open end 
BLOWS/FT. DENSITY E LOWS/FT. DENSITY aw rod for zero penetration 

0-4 V. LOOSE < 2 V. SOFT 2) All elevations measured from reference benchmark on dock, 
-4 SOFT assumed elevation 100.00 

4-IO LOOSE ] 
-8 M. STIFF 

10-30 M. DENSE ( - 15 STIFF 
30-50 DENSE i,5-30 V. STIFF 
>5O V DENSE 5 3O HARD 

^MV% NOTES. DTHE STRATIFICATION LINES REPRESENT T HE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.TRANSITK)NS MAY BE GRADUAL. 
[ ff % 2)WATER LEVEL READINGS HAVE BEEN MAD!E IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS ST arnna 
^^J^^ % THE BORING LOGS.•LUCTUATIONS IN *HE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACT!DRSTHAN RORIMRNo 1•̂WJÎ  m THOSE PRESENT AT' THE TIME MEASUREMENTS WERE MADE. 

SHEET A-38 



PROJFCT REPORT OF HORING No 2
6ZA DRILLING INC. SHEET 1 OF 2 
246 BAILEY ST., CANTON, MA. 02021 Proposed North Terminal PH F Mn 9213/C-5436 

New Bedford Harbor, MA. CHKR BY DH 
(A DIVISION OF GOLDBERG-ZOINO a ASSOC., INC) 

FOREMAN: C. Lenlina ROPIER L^nATiON As on Plan 
CLASS!Flpr1 BY: " Kiihuik GROUND SURFACE El EVATIDN 83.1 DATUM BM #1 

INSPEC TOR: None DATE START 3/1/85 HATE END 3/1/85 

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF /^^••5PL,T5POONPo,VEM•'S!N•;'^ GROUNDWATER R-ADINGS 
140 Ib HAMMER FALLING 30 In. DATE TIME W^R turns STABILIZATION TIME 

CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 30Olb. HAMMER FALLING 24 In. 

CASING SIZE: BW-2V I.D. OTHER: 
X

 —
o •£ SAMPLE SAMPLE DESCRIPTION H X £ 

8£ No. (ft) BLOWS/6" Burmister rtA$9icir»T|nN 
DEPTH OF STRATUM CHANGE DEPTH 

1 
^^T0 1 24/24 0-2 Push Very soft, dark grey, Organic SILT, trace 

Shells 

5 
2 24/24 5-7 Push Very s oft, dark grey. Organic SILT, trace 

Shells ORGANIC SILT 

10 
3 24/18 10-12 1-1-1-1 Very soft, dark grey. Organic SILT, trace 

Shells 

15 4 24/20 15-17 1-1-1-2 Very soft, dark grey. Organic SILT 

17.0 

20 
5 24/18 20-22 4-4-5-5 Loose , grey, fine SAND, little Silt Fine, Silty SAND 

25 
6 24/20 25-27 4-6-6-5 Medium dense, grey, fine SAND, trace Silt 

30 7 24/16 30-32 4-6-6-6 Medium dense, grey, fine to medium SAND, 30.0 
trace Silt 

Fine to medium SAND 

GRANULAR SOILS COHESIVE SOILS REMARKS: 
BLOWS/FT. DENSITY EILOWS/FT. DENSITY 

 V. SOFT 0-4 V. LOOSE * 2
-4 SOFT 

4-10 LOOSE ] 
-8 M STIFF 

IO-30 M DENSE , -15 STIFF 
30-5O DENSE | 5-3O V. STIFF 
>50 V DENSE 3 30 HARD 

^^VV% NOTES. DTHE STRATIFICATION LINES REPRESENT T« APPROXIMATE BOUNDARY BETWEEN SOH.TYPES,TRANSITK)NS MAY BE GRADUAL. 
[ ff % 2JWATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATppnw 
^^f^^ % THE BORING LOGS FLUCTUATIONS IN ?HE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACT!DRSTHAN 1 BORING Na 2 
^BB^f m THOSE PRESENT ATF THE TIME MEASUREMENTS WERE MADE. 

SHEET A-39 



»T OF ROPINfi No 2PROJECT REPOF 
GZA DRILLING INC. SHFFT 2 OF 2 

Pll F Mn 9?n/{>^43.p 246 BAILEY ST , CANTON, MA. 02021 Prooosed North Terminal 
New Bedford Harbor, MA. CHKD. BY DH 

( A DIVISION OF GOLDBERG -ZOMO ft ASSOC., INC.) 

II SAMPLE SAMPLE DESCRIPTION 
PEN./ DEPTH BU3WS/6" Burmister ri AssiFiCATinii 1 

DEPTH OF STRATUM CHANGE |l No. M/frr ( f t ) 

35 24/10 35-37 5-7-7-8 Medium dense, grey, fine to medium SAND, 
trace Silt 

Pine to Medium SAND 

40 24/16 40-42 8-9-9-12 Mediuni dense, grey, fine to medium SAND, 
trace Silt 

43.0 

45 
24/12 45-47 16-21-25-32 Dense, brown, fine to coarse SAND, some Gravelly SAND 

Gravel, little Silt 

1 Refusal at 47.8' 

50 

REMARKS1 1) Refusal defined as 100 blows with 300# hammer on open end aw rod for zero penetration 

BORING Na 2oz\ 
SHEET A-40 



PROJECT REPORT OF RORIN? No 3 
6ZA DRILLING INC. SWEPT 1 OF 1 
246 BAILEY ST. .CANTON, MA. 02021 Proposed North Terminal FH p Mn 9213/C-5436 

New Bedford Harbor, MA. (-.HKD BY DH 
(A DIVISION OF GOLDBERG-ZOINO ft ASSOC..INC.) 

 As on E'lan  C. Lenlinq FOREMAM: RflRIKIft LnrATiriN

CLASS!F|Ep BY: R. .Kubiak GRO! fND SURFACE Fl EVATIDN 81 nATIIM 3M# 1 

INSPECTOR: None r>ATF START 3/5/85 nATF FND 3/5/85 

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF 1, j" SPLIT 5PCTN t-"F» U5IN5 * GROUNDWATER R LADINGS 
140 Ib. HAMMER FALLING 30 In. DATE TIME <nyfK cwjw STABILIZATION TIME 

CASING: UNLESS OTHERWISE NOTED.CASING DRIVEN USING 30Olb HAMMER FALLING 24 In. 

r DCASING SIZE: BW-2>>" - - OTHER: 

X O C SAMPLE SAMPLE DESCRIPTION 
No. DEPTH BLOWS/6" 

DEPTH OF STRATUM CHANGE 
Burmister CLASSIFICATION ffitfr ; (ft) IM 

0 1 24/14 0-2 Push Very soft, black. Organic SILT 

ORGANIC SILT 

5 2 24/18 5-7 1-1-1-1 Very s oft, black, Organic SILT 

7.8 

10 
3 24/10 9-11 4-6-6-8 Mediuit dense, brown, fine SAND, trace Silt Fine SAND 

13.0 

15 
4 24/15 15-17 7-9-7-9 Medium dense, brown, fine to coarse SAND, 

some Gravel, trace Silt 
Gravelly SAND 

20 5 24/12 20-22 10-10-11-13 Medium dense, brown, fine to coarse SAND, 
some Gravel, trace Silt 

25 
6 24/14 25-27 8-11-11-12 Medium dense, brown, fine to coarse SAND, 25.0 

some Gravel, trace Silt 

30 
7 24/18 30-32 15-14-15-16 Medium dense, brown, fine to coarse SAND, 

and Gravel, trace Silt 

Very dense, brown, fine to coarse SAND, 
35 8 5/4 35-35. 4 125/5- and Gravel, trace Silt 1 Refusal at 35.5 ' 

GRANULAR SOILS COHESIVE SOILS RE-MAR KS: 1) Refusal defined as 100 blows with 30Ct t hammer on open end aw 
BLOWS/FT. DENSITY (ILOWS/FT. DENSITY rod for zero penetration 

 V. SOFT 0-4 V. LOOSE * 2
-4 SOFT 

4-10 LOOSE ' 
-8 M. STIFF 

IO-3O M. DENSE ( -15 STIFF 
JO-50 DENSE | 5-3O ' V. STIFF 
>5O V. DENSE 5 30 HARD 

^VJVpL NOTES. DTHE STRATIFICATION LINES REPRESENT T HE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.TRANSlTK)NS MAY BE GRADUAL, 
[ ff % 2JWATER LEVEL READINGS HAVE BEEN MAD srrnnu E IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS ST 
^^V^t_ % THE SORING LOGS. FLUCTUATIONS IN fHELEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACT!DRSTHAN |p,r>RIWRMn

 3 

•̂•••r • THOSE PRESENT AT THE TIME MEASUREME NTS WERE MADE. 

SHEET A-41 



PROJECT REPORT OF BORINp No 4
GZA DRILLING INC. SHEET 1 OF 2 
246 BAILEY ST., CANTON, MA. 02021 Proposed North Terminal FM p Nn 9213/C-5436 

New Bedford Harbor, MA. CHKD HY DH (A DIVISION OF GOLDBERG-ZOINO a ASSOC..INC.} 

FOREMAN: C. Lenlina Bnp|K|r: | O^ATION As on plan 

CLASS!FlFn BY: R- Kubiak GROUND SURFACE ELEVATION 85.0 O^TUM BM K1 

INSPEC TOR: None HATF START 2/28/85 \ nATF FNfl 2/28/85 

SAMPLER- UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF 1, t- S^JT ,po«̂  t*.̂  ,««,. GRCUN3WATER READINGS 
140 Ib. HAMMER FALUNS 30 in. DATE TIME T!?R "AT™ STABILIZATION TIME 

CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 30Oik. HAMMER FALLING 24 In. 

CASING SIZE: BW~ 2lj" I-D- OTHER: 
z S£ SAMPLE SAMPLE DESCRIPTION 
g£ §5 PEN.X DEPTH DEPTH OF STRATUM CHANGE 

No. 
*&& (ft) BLOWV6" Burmister CLASSIFICATION 

1 
0 1 24/16 0-2 Push Very soft, dark grey. Organic SILT 

Organic SILT 

5 2 24/15 5-7 1-2-2-3 Soft, dark grey, Organic SILT, little 
fine Sand 

7.5 

10 
3 24/18 10-12 4-3-3-3 Loose, brown. Clayey SILT, some fine Sand Clayey SILT 

12.0 

15 
4 24/20 15-17 5-7-10-10 Medium dense, brown, fine to medium SAND, 

trace Silt 

20 
5 24/16 20-22 9-11-11-13 Medium dense, brown, fine to medium SAND, Fine to medium SAND 

trace Silt 

25 
6 24/18 25-27 10-10-12-10 Medium dense, brown, fine to medium SAND, 

trace Silt 

29.0 
30 7 24/20 30-32 14-17-16-17 Dense, brown, fine to coarse SAND, some 

Gravel, trace Silt Gravelly SAND 

GRANULAR SOLS :OHESIVE SOILS REMARKS: 
BLOWS/FT. DENSITY 6ILOWS/FT. DENSITY 

 V. SOFT 0-4 V. LOOSE * 2
-4 SOFT 

4-10 LOOSE '4 -8 M. STIFF 
10-30 M. DENSE ( -15 STIFF 
30-50 DENSE |<S-30 V. STIFF 
>5O V DENSE > 3O HARD 

^P"V% NOTES: OTHE STRATIFICATION LINES REPRESENT TlC APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITICINS MAY BE GRADUAL. 
[ mf m 2JWATER LEVEL READINGS HAVE BEEN MADIE M THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATfnrw 
^^V^L_ % THE BORING LOGS. FLUCTUATIONS IN THE  BORINfi Mo 4LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTt3RSTHAN•̂•̂ î " • THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE. 

SHEET A-42 



PROJECT REPOf?T OF RORINfi Nn 4 
6ZA DRILLING INC. SHFFT 2 OF 2 

Fll P No 9213/C-5436246 BAILEY SI , CANTON, MA. 02021 Proposed North Terminal 
New Bedford Harbor. MA. CHKD. BY DH 

(A DIVISION OF GOLDBERG -ZOINO a ASSOC., INC.) 

SAMPLE SAMPLE DESCRIPTION DEPTH OF STRATUM CHANGEi§ 
1 

|| No. 
PEN./ DEPTH BLOWS/6" Burmister r.i ASSIFICATIOMM/fec (ft ) 

35 8 24/21 35-37 13-20-18-18 Dense brown, fine to coarse SAND, some 
Gravel, trace Silt 

SAND and GRAVEL 

9 24/19 38-40 24-30-28-30 Very dense, brown, GRAVEL, some fine to 
coarse Sand, trace Silt 

40 Bottom of Boring at 40.0' 

REMARKS: 

BORING No 4ozv 
SHEET A-43 



PROJECT REPORT OF BORING No 5
GZA DRILLING INC. SHEET 1 OF 1 

246 BAILEY ST., CANTON, MA. 02021 Proposed North Terminal FILE No 9213/C-5436 
New Bedford, MA. CHKD RY DH 

(A DIVISION OF GOLDBERG-ZOINO 8 ASSOC., INC) 

 C. Lenlino pr>p|̂ R L^wmnN As on Plan FOREMAN:
CLASSIFlPn RY: R. Knhialr GROUND SURFACE ELEVATION 87.  8 HATljM BM #1 
INSPEC TOR: None HATP START 3/6/85 I1ATF FNn 3/6/85 

SAMPLER: UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF /,z- spur 5PnnN WVEfJ ,™^T A GROUNDWATER R LADINGS 
14015. HAMMER FALLING JO In. DATE TIME "ff" ™SF* STABILIZATION TIME 

CASING: UNLESS OTHERWISE NOTED.CASING DRIVEN USINB 30Olb. HAMMER FALLING 24 In. 

CASING SIZE: BW- 2V I.D. OTHER: 
X 

gi S c 
Si No. 

tN.^s 
*&tfr 

SAMPLE 
DEPTH 
(ft) BLOWS/6" 

SAMPLE DESCRIPTION 
Burmister „ ie,,rlrAT1/,u 

1 

DEPTH OF STRATUM CHANGE 

0 1 24/10 0-2 Push Very soft, black Organic SILT 

5 2 24/14 5-7 1-1-1-1 Very soft, dark brown. Organic SILT Organic SILT 

10 
3 24/10 10-12 1-1-1-1 Very soft, dark brown, Organic SILT 

15 
4 25/18 15-17 1-1-1-2 Very soft, dark brown, Organic SILT 

17.0 

20 
5 4/20 20-22 4-7-7-9 Medium dense, dark grey, fine to coarse 

SAND, little Gravel, trace Silt 

25 6 4/16 25-27 8-9-8-9 Medium dense, grey, fxne to coarse SAND, Silty SAND 

little Silt 

30 7 4/12 30-32 10-10-8-10 Medium dense, grey, fine to coarse SAND, 
some Gravel, little Silt 

Medium dense, grey, fine to coarse SAND, 
8 4/15 35-37 14-13-13-12 trace Silt 

34 -° Fine to coarse SAND 

GRANULAR SOLS :OHESIVE SOILS REMARKS: Bottom of Boring at 37.0' 
BLOWS/FT. DENSITY 6ILOWS/FT. DENSITY 

 V. SOFT 0-4 V. LOOSE < 2
-4 SOFT 

4-IO LOOSE 't 
-8 M. STIFF 

IO-30 M. DENSE ( -13 STIFF 
30-50 DENSE t;S-30 V. STIFF 
>5O V DENSE 5 30 HARD 

^BfJPW% NOTES. I)THE STRATIFICATION LINES REPRESENT Tl•C APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSIT*INS MAY BE GRADUAL. 

I fM % 2IWATER LEVEL READINGS HAVE BEEN MADIE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS ST«rfp on 
5^^V^L_ m THE BORING LOGS. FLUCTUATIONS IN THELEVEL OF GROUNOWATER MAY OCCUR DUE TO OTHER F«CT(WSTHAN [ BORING No.^M>" » THOSE PRESENT AT THE TIME MEASUREVtENTS WERE MADE. 

SHEET A-44 



APPENDIX B


GRAIN SIZE ANALYSIS CURVES




i Boring No.


BW-101


BW-103


BW-104


BW-105


BW-106


BW-107


BW-108A


BW-108B


BW-109A


BW-110


* 
BW-111


* 

BW-112


APPENDIX B


TABLE OF CONTENTS


Sample No. Sheet No. 

U-l B-2

U-3 B-2

U-4 B-2

S-6 B-2


S-6 B-3

S-10 B-3


S-5 B-4

S-7 B-4

S-9 B-4


S-2 B-5


U-l B-6

S-6 B-6

S-7 B-6


S-l B-7

S-6 B-7


S-l B-8


S-l B-8


S-2 B-9

S-7 B-9


C-l B-10

C-2 B-10

C-4 B-10

S-9 B-10


S-l B-ll 
S-3 B-ll 
S-ll B-ll 
S-14 B-ll 

S-l B-12

S-3 B-12

S-8 B-12

S-10 B-12


SHEET 8-1




APPENDIX B 

TABLE OF CONTENTS (Cont inued  ) 

Boring No . . Sample No . Sheet No . 

BL-101 S-6 B-13


BL-103 S-2 B-14

S-7 B-14


BL-104 S-3 B-15

S-8 B-15


BL-105 S-3 B-16


BL-106 S-3 B-17

S-7 B-17


BL-107 S-6 B-18

S-8 B-18


BL-108 S-l B-19

S-4 B-19

S-7 B-19

S-9 B-19
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* 
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US STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 lk2 1 3/4 '/2 i 6 8  O 14 16 2O SO 4O 5O 7O IOO HO ZOO 

O O
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30O 100 5O I O 5 O.I O05 O O  I O.OOS o.ooi 
GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES 
COARSE FINE COARSE] MEDIUM | FINE SILT CLAY 

SAMPLE NO ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
J2L JL=AL 1150 

BW/0/

BWIOI

 01 

 1/4 

OH Gray 3ilL 

y o/j«/?;g silt, trace 

9 /  6 

55.6 

nz.5 

42-0 

7/ -2

17 
NEW 

TESTED BY 
KM/RS 

£ARBOR 
CHECKED BY PROJ NO 

DATE 

Bv^Ol *(* SP Gmy land.trace sitt_*or^e I J1Z. 4-1-* B-Z 
J O  A OO1 
I APR 82 



U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1 3/46 4  3 2 \\2  J^5/8 3 4  6 8 IO 1416 2O 30 40 SO TO IOOI4O 20O 
1IOO I i 1 1 1 1 I | 1 11 **^ ' s ' f «,^ 

90 4
-^ ̂ «< \ 

"^ k
L*y 

80 ^, s 

P s
\ r770 ki 

' s.\ S
1
X 
0 60 C! 
UJ \ ^ 
i J 

\ ^ 'i 
£ W \ 
a: 
UJ i 

! 40 
s 

K s 
B 30 ^11
a. t 

wu 
a. S 

20 

^ QO 10 
>^ 
" V ' t 

mn O 

9<30 100 30 IO 6 1 0.5 O.I O.OS O.OI O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES SILT CLAY COARSE | FINE COARSE MEDIUM | FINE 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W^o LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
flU//03 -5k CO /. 4' Gm\j -sandy <>,lk trace QCtutl tt.i. 

PKLINMARV GEQTBCHMlCAL IHVEITlGfmbfJ 
BHiol 3 JO 0 ZV25' i 'Brown SonJ. HHI& tiral&l, 10 5~ 

NBH p£7)A)*D HAKB6R SUPfRFMA S/T£\ trace lili ' J 
TESTED BY CHECKED BY f »ROJ NO 

*5P-5M KM rs -4^59 -/9 
DATE 

•4-1-88 B-3 
JCA OO3 
I APR 82 
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US STANDARD SIEVE OPENING IN INCHES US STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 lV2 1 3/4 ''2% 3 4 6 8 IO 14 16 20 30 40 5O 70 IOO 140 ZOO 
i I

^s' t"; | I i I i 1 1 i i 1 

N
~ i  i k _ 

n3 v^« 

' A >A *X 'x 
\

\v 
—
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 "  * s \ 

s 
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- UJ 
u 

70 K 
UJ 
a 

A n 
s

v \1V ,1 fin 
. ^ T§< ̂ i/r\̂  

.^5- • i inn 

 100 3  0 10 9 1 0  5 0. 003 0.01 O.OOS 0.001 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND 
COBBLES SILT CLAY 

COARSE FINE COARSE MEDIUM | FINE 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT WVo LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
&w (04 SI A 14-K.' SAf "Bftt/i/n "M/Wi/ <?/// li'HI& l& I 

&W 10 4 ̂  O IS- 27' SP
am Vf>/ 

 -Gray f̂ ino1 , ta»fl£ <jra\ie.l 1 
New &EDF01LD WARBOK. 

Ge-wHNicAi. 
Buy 704 $f O 10-12' SP Srou//7 sand, /.Hie t 

trace <v// ^
?/a^ /9./ TESTED BV CHECKED B»

DATE 
"2-- IB-&& 

(>HOJ NO 

B-4 
JGA OO3 JO'HOAN GOHNILL ASSOCIATES 
1 APR 82 GEOTICHNICAL CONSULTANTS 



U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 1^ I 3/4 !̂ % 9 4  6 6 10 1416 ZO SO 40 50 TO IOO 140 ZOO 
100 1 Ti I \IV 1 1 1 1 1 1 1 i 1 r 

' 
" s 

90 ^> 
^ •( 

^ ( 
Nao V s

> 
TO L 

1-
• | 

X 
o 60 1 

UJ \ 

£* w \ 

£t \ 
LJ 

\! 40 

H 
f »\ ui 

u 
tn <t 8 30 70 UJ DC ^ \ 0. u 

0. 
20 V\\10 Qn 

IQL 
4 

0 i n/\ 

3(30 100 SO 10 5 0.5 O.I O.05 O.OI O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

GRAVEL SAND 
COBBLES 

COARSE FINE COARSE MEDIUM FINE 
SILT CLA Y 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BtilOS .52. & A$-lo,5' SP Toort\/ a ratted ^and 12.1 

•trace nrlqiie/ «• s//4 PRfLlMIMAM 6COTecnHu:Al. INV£Srik/tTi»tJ 

/V£WB£bR>RD U^KBSK SUPERFUMD sne 
TESTED BY CHECKED BY F ROJ NO 

T3 P2> "495^-/9 
DATE

4-i-aa B-* 
JCA OO3 
I APR 82 
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US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4 3  2 L>2 1 3/4 '/z'/B 3 4  6 8^0 1416 2O 3O 40 SO TO IOO I4O 2OO 
too O 

T3~* 1 1Ny 

\ Tj s s
\ 

IO 90 1 
^S0 

ao \ 20 

^ \ 

4 

70 <& \ . 30 ^ 
* , ^ <9 

N \ UJ 
»*1X 

0 60 do\
UI s « ;m 

\ a. 
^ UI * \ t \ )' 50 w

^\^ V s. s 4K 
UI OI s 1 u

\\ S S \ 
fi n ,_ou

Zp 
Z s \ u 
UI _ - \ 0 7O ^u 30 r° ui a. \ Vs O. u s 
o. 

20 
s

F. 

^X,
j i ^V a n

i ' 

X S^ <_-

^v 
\9°10 \^x ^7•<• 

0 inn 

3 DO 100 SO 10 5 1 O.3 O.I 0.05 O.OI O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES 
COARSE FINE COARSE MEDIUM | FINE SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
SWlW, 1L, (•> I4-&' *?W— SAf <Sni/ Q?0i\t£lly sand, ll,4-

BWtOt,

8^110(0

 57 

UI 

O

A

 19-21' 

fr-*' 

$M

OH

trace, sf/t 
f-,ra.y 4Ta Jelly 5a.nd 30/7e 
3/7r ' 
Gray Sift trace ^an<d 

8.3 

52.2 It*-*- 41.5 S4-1 

mUMMAKJ C£6TKMCBL tA/rFSTj&Ars^ 

VFW seDro 
TESTED BY 

Rb HARWK SVPfRFVfilb StTF 
CHECKED BY (>ROJ NO 

•f 9J^9 -/9 
DATE 

4-/-SS 
JCA 003 
I APR 82 



US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

IOO 
6

' 

 4  3
i 

2 1^ 1 3/4
i 1

 '/2 
3/8

 1 1 
3 4

1 
6
1 

9 IO 14 16 CO SO^ 
1 l i u 

> SO TO IOO I4O ZOO 

^^* 
r-Q i 1 o

 

80 
j; 

o
 

80 

70 

t-
X 
o 60 
UJ 

* 

o: 
ID 
Z • 
u. 
K 

u 30 
o: 

0. 
20 80 

10 Q n 

0 inn 

3130 IOO SO IO 5 1 0.5 O.I O.OS O.OI O.OOS O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES 
COARSE | FINE COARSE MEDIUM | FINE SILT CLAY 

SAMPLE NO ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
0W I6~l Jle BCa^/l Si Itj tTtc& fine. 43.0 

PKLIMHHKM GfoTfCHUKAL IMfST/GATM 

N£ U/ KDF6Hh ///9WJ6* 50PfftrUHb yrf 
TESTED BY CHECKED BY f•ROJ NO 

7-5 
DATE 

4-1-86 B-7 
J O  A DO} 
I APR 82 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HVDROMETER 

IOO 

90 

6 4  
1 

3 2^2 ' ^4 '/2*/» 3

IK> 
1 

**SY^I ' 
* > v _ 

4 6* 
•j> 

' 

s 

 8 IO 1416 8O SO 4O 5O 7O IOO I4O 2OO 
1 1 1 1 1 1 1 1 O 

10 

80 

70 

^\ XV1A. „ ̂  
f\! 

"̂ ^ 

"X 1 

X 
^ 

• 20 

30 $ 
V O 

X 
0
UJ 

*£
a: 
UJ 

 60 

 so 

X 
r 
s 

v 

\ 

\ 
\ 
I 1 

V\ 

UJ 

« : 
ID 
a 
Ul 

K 

o o 

o 30 
it 
UJ 
a. 

20 

V\ tav 

)̂\ 
V 
0s 

%, 

" 1 
-

rn70

A n 

z 
Ul 
o 

 ft: 
 ui 

a. 

10 \ _ 
on 

•fc 
-

0 mn 

3(30 IOO SO IO 5 1 O.S O.I O.OS O.OI O.O.OS O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES 
COARSE | FINE COARSE) MEDIUM | FINE SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
Z?M/ /08f) 51 (•) i-4' SP Pootl\l Graded SafaJ \0ffll 7-3 

arauc'/, traced It 
BW (OB s si CO 4-t' 5tf TV-own lane/, SDW? .<s//tj tO-Z. 

PRELIMINARY GEOTECHNIcaL lUVESn&ffTIM/ 

NEW ££Lf~&R> HflJf&oR ^UPERFUfJl> 3/7V" 1iff- If qmre/ 
TESTED IV CHECKED BY F•ROJ NO 

7-5 T'b 
DATE 

•4-1 -to 8-8 
J G A 001 
I APR 82 



US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 1 ̂  ' /^ 'X25/8 A 4 6 8 10 1416 2O 3O 4O SO TO IOOI4O ZOO 
OIOO I i K 1 1 L, 1 1 I I 1 I 1 1 1 

s A ^ ^ _ f •\ 
\* / \, >-—"" •* 4 |̂  

•«, 

10 90 
( • < ^* 

=K •*• •• *f * V i ^ * k 

S 
BO 's 20 

K 

. 
TO ^ 30 x 

(9 
\ 

UJ 
X \ o 60 40 * 
UJ \ CD 

* <. OC. 
< UJ 

or 
<C \ oUJ 

£ 40 \ 0 

s zI- Ul 
oV 

7n ft § 30 s 70 UJ it aUl 
0. ^ s A n 

^ \ 

d 
10 YT\ O ft 

;
^. 

i no 0 
3<DO IOO SO IO S 1 O.5 O.I O.OS O.OI O.OO5 O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVE L SAND COBBLES 
COARSE FINE COARSE MEDIUM | FINE SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BW/M S2 0 4-(o' / /-4 4 

•» arave 1 PRfttMIMARV &£OT£CH*\CAL IfMEnidAJKuJ 
BWlC* 57 (l) lA-l/o' SW~5M "Gray Sandg -s&me afo^vcl. /z.r 

MEW &&Fi>*/) HAKRDR S/JA>£«FJ*̂ IL 5^^ 
TESTED BY CHECKED BY F•«OJ NO 

•4959 -/9 
DATE 

4-f-8fl 
JGA OO3 
I APR 82 



% *


US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
66 4 3  2 lk2/J\3/4 ''2% 3 A  • 10 1416 20 SO 40 50 70 IOOI4O ZOO 

too • W 1 • i r1  I I ~ " 
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90 \ £ r**
~^X 
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N( 7> i
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\ .L70 
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X $ S 
0 60 \> \\ t 1_ S u I
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O. s 
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20 ' ao 

\ , <? 
^ I • 
^ 

10 l-x3-r 

^ 

o.i>
.,( 

0 inn 

3 30 IOO 3O 10 5 1 0.3 O.IJ5 O.Oi O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

GRAVE L SAND COBBLES 
COARSE FINE COARSE) MEDIUM | FINE 

SILT CLAY 

SAMPLE NO. ELEV. OR DEPTH CLASSIFICATION NAT W% LL PL GRAIN SIZE DISTRIBUTION CURVES PI 
flWflO 59 CO ^4~^lo' S\A/-";M C»r«y -s/ir7<y •so^f araneJ, /0.9 

trace T///' ^ PRELIMINARY £>EQTffHH\CRL IN^ESriGftJlON 
BVJ I/O Cl 0 2-4' OH Gray s/'/^ y>me 5an<J 80.5" 85.Z J4-4 5 

HEW ttDFoRb HfiKOOX SUPfRFUAiO SlT£ 
CHECKED BY F ROJ NO ByJ no c?. A <*-8< OH Gray 5i It 5 one San^ 4-9.7 570 Z4.-# JO-tcr 

TESTED BY 
7~^5 ' ' 

~BvJ net c.4 T] 14 -lie' SP (3fav •Sarvi -trace silt 14.0 °AV/-8« B-70 
* 

I APR 82 
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US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 l»-2 1 3/4 !&% 3 •*! 6 »J £ 1416 2O 3O 4O 90^70 IOO 140 2OO 
O1IOO r wi i>. •M UJT- -*», 1̂ :

^(i." • r- _in V\
1 

*
' 

t T  ' 
^—.=-< \  ̂  

S V _ s ~n N 
90 '_ k IO 

> S(̂  s 
80 ^ *vN

V 20 \
^ Ss \ 30 i70 \1 t ' it 1

i- UJ 
X 
o 60 

\ 
\ « I 

mUJ - i\ 
o: 
bJ 

SO u> 
o: 

o: \ \UUJ O 

60 fe 
UJ \N V z u\ 1 \ V. 70UJ 

o 30 £ or Q. 
Ul — 
0. 

Kr 
& r> 

wtt20 

IO N^ 1 1.* 

0 u •"• IOO 
31DO IOO SO IO 5 1 O.O O. 0.''t 4 0 Ci o Gu5 o.c)OI 

GRAIN SIZE MILLIMETERS 

GRAVE L SAND COBBLES 
COAR5E FINE COARSE) MEDIUM 1 FINE 

SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
Bw in Si C") 2.- A' "j/*/ Tifown 5anO ^offlf sili~ 18 O 

frace *ra\/el ' PREIIMIA/ARY GEOTBCHNICAL IN\l£5nGffnOfil 
BVJIH 53 O <*'S' j5P-5M 0ro\A/n sanrl tt~o.de. 537 

NEW BEbFORb HARMR SUPeRFlMt SfTJT 
Bum 5ii • 33-3^' 5M BrtivA/ish-aro-w sanrl, |i'tfle /a.£ TESTEOBY CHECKED BY F>ROJ NO 

T5 4959 -W 
<i li DATE 

BWHt 5/4 /•X ><8 -^O' GraJ .^ill hHle sar\A 29.6 4-l-BB 
/ 

I APR 82 



i


U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4  3 2 lk 1 l« 16 8O 3O 4O SO 70 IOO MO ZOO 
IOO 

90 

ft 
UJ
</> 
or 
o u 

z 
UJ 
u 

Ul 
a. 

K. J _1... 
3OO IOO SO IO I O.5 O.I O.OI O.OU& 

GRAIN SIZE MILLIMETERS 

GRAVEL. SAND 
COBBLES 

COARSE | FINE COARSE) MEDIUM [ FINE SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BWIIZ S( USk^i 

PRELIMINARY 6&TKHHICAI 
CO &rfl' S£L ../raoe sift 

ttXft HARBOR SlTf 
;/2 5? Thrown ( 7  9 

TESTED BY CHECKED BY PHOJ NO 

JG A OO3 
I APR 82 



US STANDARD SIEVE OPENING IN INCHES U S STANDARD SIEVE NUMBERS HYDROMETER 

1 3/46 4  3 2 lk2  ''z/^ 3 4 6 8 IO 1416 2O SO 4O SO TO IOO 140 ZOO 
too 1 1 1 i i k, •4 i 1 1 1 

1ii-«. _/• \ 
1 

' ' 
] •v 

90 
> ^ 
\80 

k 

0TO 

1
z 
0 60 \

UJ 
i 

V\ 
or I • I 

ui \! 40 \\§ 30 
IV 

0. i \*i 
2O ao 

\ 1 
• 

IO a r\ 

i nn o 
313 0 100 S O 10 5 1 0  9 O. OO5 O.OI O.OOS O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVE L SAND COBBLES 
COARSE FINE COARSE) MEDIUM FINE 

SILT CLAY 

SAMPLE NO ELEV OR DEPTH CLASSIFICATION NATW% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BL IOI 5(a /T\ lZ- 14' SP-<3!A (~>rnL\i **nfid littyQ S>// (a. 1 

PRFLIMJA/ARY GeartCHHlcAL 1/^tffsrifi.AT/orJ
J 

N£W BEDFoî b HARBOR SUPER FUWP jyrT 
TESTED BY CHECKED er p ROJ NO 

7-5- PP •49-59- J9 
DATE

-/-/-as B-/3 
JCA OO3 
I APR 82 
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U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 8 I0 l416 2O 3O 4O 3O 7O I00140 *°° 6 4 3  2 1^2 A3/4 ''23/B A 4

100 • i 1 1 1 'U 1 1
0 

'*) <-s" 1
II 

' 

i 1 

\ x 10 90 \1 
1t-. 

* ) s 
s 

ao 
\T) V 2O 

\. ^̂ \ 
S 

30 Iro * • 1, O 
~s 
U Ul 

0 6O 
X s

N
^\ « ',

u m
TTvV ViJ it 

Ul 

flD ' 
> f i; 

K < 
Ul ^ O 

V 
f 40 s 

St-

> u 
§ 30 ^<r \ a
Ul
0. 

A f\ ^X 20 

Vv 
^^-. 

10 

O mn 

9130 IOO 5O IO 5 1 O.5 O.I O.OS O.OI O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

CRAVE L SAND COBBLES SILT CLAY COARSE FINE COARSE MEDIUM | FINE 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
RL 101 52 <•> 4-t.' ^pucfji (yfau afn^fll\/ sand I/.O 

h'ttfe^ silt Pflf/JMI/MRV C,EOT£CHHiCAL in\lesTif,(\JiOH
Bi/n 57 0 14 -Ik" •SM Gray s/'/^y -sand, -trace. 5O.<) 

NSW BEbTO^D HARBoR 3\)P£RFurJb SlTfar&'i&l ' 
TESTED BY CHECKED BY f>ROJ NO 

DATE 
4-1-88 ^-H 

JCA 003 
I APR 82 
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US STANDARD SIEVE OPENING IN INCHES U S. STANDARD SIEVE NUMBERS HYDROMETER 

6
1 

 4  3
i 

2 1^ 1
i 
 ^4 ̂ \ 3

^uK' Tr 

4
i 

6
1 

8 IO 1416 2O 30 4O 90 70 IOO 140 200 
1 r r 1 1 i 1 i 1 

IL •̂ ^ 

S T 
\. ^^X 
> t 
\ 

S 

\s 

" 
1 

P,\ 
^ \ 

h 

-

\i 
L.

M9 

S 

ĉx 
^• -

\ 
\ 
hR\ 

tl̂  
"• • . \ 

\ S
e

a
-

g
o

i
O

.
o

u
N

-
3

O
O

O
O

O
O

O
O

O
O
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O
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30 IOO 30 IO 5 O.5 O.I 0.09 O.OI O.OOS O.OOI 
GRAIN SIZE MILLIMETERS 

COBBLES GRAVEL 
COARSE FINE COARSE 

SAND 
MEDIUM FINE SILT CLAY 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT WV a LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BL 104 53 0 (,-&' 5M T^fbWn -cy/lV ^ar)fJ Jr/ina ZZ3 

ywe) ' New BeDFofio H^R^oe. 
fcLI 0<V S& 3 .2.0 -ZZ' SP-'SM 6r*y i hrowrt 5anet \  4 

tnn&i* Q/Taife/
J 

* <zand 
TESTED BY 

KM 
CHECKED Bt I>ROJ NO 

A<3 ̂ ci - i q 

DATE 
2?-/3~ 

JCA OO3 JORDAN GONRILL ASSOCIATES 
1 APR 8Z GEOTELHNICAL CONSULTANTS 



U.S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HVDROMETER 

1 3/4  66 4  3 2 1^2  '/Z^B 3 A  • IO 1416 2O SO 4O SO 7O IOO I4O ZOO 
0100 i 1 1 1 1 l/ -f -*./^ I 1 l 1 I i 

90 10 ^ 
\ 

80 \ 2O 

ro \ 30 x 
(9 

UJ 
X 
o 6O * 

1 ffi 

a^ V\ 
UJ * 30 w 

BC <t 
111 O

L) 
! 40 V 60 ,_ 

t- (•) Z 
UJ z i\d 
u 

rn tS 30 70 ui It 0. u 
0. 

A f) 20 

t • • 
10 an A\ 

^ 
0 i nn 

3<3O IOO SO IO 5 O.3 O.I O.O5 O.OI O.OO5 O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND COBBLES 
COARSE FINE COARSE) MEDIUM | FINE 

SILT CLA V 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT w<yj LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
8t /A5" 53 Len ~Rfn\.in <^anri 

'J
rfa££_i/4L 2.1-4-

PftELIMIftlARV <Sfor«CHMIC/)l. //UI/£Sr/6/l77^A/ 

/V£V BB>Faitb HfWBbR SUPERFUHb Sirf 
TESTED BY CHECKED BY f >ROJ NO 

^B O 4^Q '/O T"5 
DATE 

<ĵ ?""™ X fpL 

JCA 003 
I APR 82 



30

U S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6
1O

4 i 2 1^ A3/4 '̂ ''a A 4 6

f  j i 
B I0

i 
'4'6 2O 3O 4° 90 7° IOOI4020° 
i i l 1 i I 1 1 0 

o \ 

<
 V 10 

<
 

»
 

O
 

\ 

^V 
) \ ZO 

4

, * 
\ 30 i 

 
W

E
IG

H
T
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O - ^ •̂  

"7 is. 
> 

\ 
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*D 
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Ul 

« Im 

 
F

IN
E

R
 

B
Y

u
 

) 
4

 
k
 

l 
O

 
O

 O

P
E

R
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E
N

T

t 

\ 
\ 

\ 

i 
S 

\ 

£ S 
Ŝ 

Sr\^x 

50

60

a: 
Ul 
« 

O 
u 
,_ 
z
111 
o 

1 i 

o

a. 

r 

Q 
1 ao 

90 
. bs. w^v 

_ 
inn 

 IOO 30 10 5 1 O.3 O.I O.O3 O.OI O.OOS 0.001 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND 
COBBLES SILT CLAY COARSE FINE COARSE) MEDIUM FINE 

SAMPLE NO. ELEV OR DEPTH CLASSIFICATION NAT W% LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
i

BUOb S3 A £>'&' *)M ~BCG\jJfl <*Sinf1 sn/n<* rtftkb ft/ M0 

NEW fcepceao V^RSofL 
"bLldb • <bT Q 14 -/t,' 5P &/T*y <and iCace c\&ir/ 34 \ 

anJ silt ' ^ GeoTgcttNi^u 
TESTED ar CHECKED BY , ' f>ROJ NO 

- KM 1 
DATE B-n 

JCA OO1 JORDAN GOHRILL ASSOCIATES 
1 APH 82 GEOTEC.HNICAL CONSULTANTS 

—
u

 
O
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 O



US STANDARD SIEVE OPENING IN INCHES U S. STANDARD SIEVE NUMBERS HYDROMETER 

6 8 IO6 4  3 2 lj-2 1 3'4 ^% 3 X  1̂ 16 2O SO 4O &O TO IOOI4O 2OO 
100 I VJV J 1 i i i 0«<-\ f ~~~*^** ~ 

90 
^ \

\ 
* s 10 

V 

80 s  - ^ 
2O 

V 
t 
K - >- 30 z70 

(9 
UJ t- 1X » 

f

\ \̂o 60 >• 
UJ 03 

k a: 
lf«y Ul i so 90 u> 

a: \ 
\\


UJ 0 
uV 60 _ 

Zr»i 
Ul z \ u

UJ \ \ o 30 UJ 
DC \ \ a. 
UJ 
a. 

20 \ s 80 
\ ^ 

V 
9O 10 ^-V 

V\ 
^^-•<1 

0 inn 

3( DO 100 50 10 5 1 O 9 O.I O.05 O.OI O.OO5 O.OOI 

GRAIN SIZE MILLIMETERS 

GRAVEL SAND 
COBBLES 

COARSE | FINE COARSE) MEDIU M FINE 
SILT CLAY 

SAMPLE NO ELEV OR DEPTH CLASSIFICATION NAT Wy» LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BL/07 56, <,M fibre -sW; 1,'Hle -{/It 394" 

PRELIMINARY /̂ OTFCH/JIC/U. I^MSSTIC^ATIQ^I 
SL 107 S& O 10-22' SP Brawr? snnJt -f-race Qravp/ /*i MfW BEbFoRD HARBOR SOPfRFUNft 2IT£L 

TESTED BY CHECKED BY F ROJ NO 
-f 9 jrg -/9 

DATE 
B-/B 

J C A 003 
I APR 82 



US STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

too 
6 4  3 2 lh I 3/4 /fe^a 3 4 6 8 IO 1416 2O 3O 40 SO TO IOOI4O2OO 

90 

- O
»

o
-g

»
O

O
O

O
O

 
- O

 

P
E

R
C

E
N

T
 

C
O

A
R

S
E

F
? 

B
Y

 
W

E
IG

H
T

 

50O 100 10 I 0.5 O.I 0.05 00! 0.005 O.OOI 
GRAIN SIZE MILLIMETERS 

COBBLES GRAVEL 
COARSE \ FINE JCOARSE)

SAND 
 MEDIUM | FINE SILT CLAY 

SAMPLE NO ELEV OR DEPTH CLASSIFICATION NAT LL PL PI GRAIN SIZE DISTRIBUTION CURVES 
BLIPS si 5P Ij trace 

<ira</e/ 6foTKH*ICAl 
tt-b B£bfOK3> HtiKBDR SiTE 

BLJ08 57 5P .'sand 3/.O 
TESTED BY CHECKED BY PROJ NO 

Bf-iM 59 SP C>r*yisk '. 1r&ct /*T 
OATC 

*-'
B

JCA 003 
I APR 82 



APPENDIX C


ATTERBERG LIMIT DATA




ft • ft • 9 I ft * ft I


PLASTICITY CHART 
3U — 

onO\J 

y 
BW-101 U-3 , 

•jn n ' 
i\J 

' 
/ 

fin /
OU 

X / BW-106 U-1 • Ul 
a JW-110 M 

n 
z so n 

DU 

/ 
O
in xn *>r— *HJ *£"''

BW-11 IC-2 /Q. 
xn nou 

s 

Oft <6U BW 101 U-4 P 

11 nU 
/^

/ 

/' 

20 40 60 80 100 120 
^ 0rn m LIQUID LIMIT 
0 



PROJECT COMR BY JOB NO. 

CHK. BY DATE 

ATTERBERG LIMITS 

WATER CONTENT (W n ) PLASTIC LIMIT (Wp) 

DETERMINATION NO. I 

TARE NO. IZ(* 
(/> TARE PLUS WET SOIL 3+4 2.0.2 
2 TARE PLUS DRY SOIL 2.5-K 
(9 
Z WATER Ww a.f 1-0 

K TARE /8.f
3t 

DRY SOIL *s 7.9 

WATER CONTENT, % W 107.1 41.3 

LIQUID LIMIT (W,  ) 

DETERMINATION NO. 1 z 3 4 5 

NO. OF BLOWS u 2.5- 19 II 

TARE NO. / z  9 124 Il4 149 
V) TARE PLUS WET SOIL 2*4 25-t 2&/r Z4.Z 
2 
< TARE PLUS DRY SOIL 2.Z.05 us IZ.I V.t'a: 
U3 WATER ww 3.4 4.3 4.1 4.4 z 
K TARE J8.1f 17.7 18.1*5 i t . Z  * 
5 DRY SOIL ws 3.1 3-8 3.S 3-6 
WATER CONTENT, % W > og. t 113.2 ll-J-4 izz.z 

RESULT SUMMARY 

NATURAL WATER PLASTICITY 
CONTENT LIQUID LIMIT PLASTIC LIMIT INDEX 

107 •I' //Z..T ^/ 3 71-2. 

REMARKS 

FLOW CURVE 

z 
UJ 

O 
o 

10 20 25 30 40 50 
NUMBER OF BLOWS 

SHEET C-2 

EC, JORDAN CQ 4 



PROJECT COMR BY JOB NO. 

/V£W TTf 
CHK. BY DATE 

U4 12.- 14' 3-22-88 

ATTERBERG LIMITS 

WATER CONTENT (W n ) PLASTIC LIMIT (Wp ) 

DETERMINATION NO. 1 l 
TARE NO. 145 110 /4  Z 
01 TARE PLUS WET SOIL 37.4 ZjDl Z.la.1 

IT TARE PLUS DRY SOIL ?2.2/ n,zy 2.4. 35* 
o 
z WATER Ww S-Z 0.9 /.8 
I-: TARE 17.8' I  f T /7.Z5" 

wDRY SOIL s 14.5 3.(* 7. /
* 

WATER CONTENT, % W 35.6 Z3.<? 24- <» 

AV6 -24.3 

LIQUID LIMIT (W, ) 

DETERMINATION NO. 1 2 3 4 5 

NO. OF BLOWS 34 1Z g l<» 

TARE NO. 1/2 I2J- 733 I0(» 

VI TARE PLUS WET SOIL Z3.Z Z9.0 Z5".7 Z4.4 
Z 
< TARE PLUS DRY SOIL il.i Zl>.l Z.-3-2 US'<r 
o WATER ww i.l 2.9 2.5 1.3z 
i- TARE 1X9 /9.a" /?.*• J4.9 

DRY SOIL ws f.z i.3 ^r-# (..la 
WATER CONTENT, % W 40.4 AUo 4^.3 43.9 

RESULT SUMMARY 

NATURAL WATER LIQUID LIMIT PLASTIC LIMIT 
PLASTICITY 

CONTENT INDEX 

2BT6 42.0 ZA.3 i~r-~7 

REMARKS 

FLOW CURVE 
SO 

48 

o 4U o 

w 44 

4Z. 

10 20 25 30 40 50 
NUMBER OF BLOWS 

SHEET C-3 

EC JORDAN CO ' 



PROJECT COMP BY JOB NO. 

CHK. 8Y DATE 

UI 3-22-88 

ATTERBERG LIMITS 

WATER CONTENT ( W n ) PLASTIC LIMIT (Wp) 

DETERMINATION NO. 1 1 
TARE NO. /28 11.4 nsr 
</» TARE PLUS WET SOIL 42.5" zo.r 22.3 
< 
tr TARE PLUS DRY SOIL 3 / .Z ' 18.1 ' 
13 

z WATER Ww 11.3 1. 2 
K TARE \%.0f lb.4 ' 17. la' 

wDRY SOIL s 13.2. Z f 3-2. 
WATER CONTENT, % W 85.1* 48.0 4^.9 

>W6*4 7.5-

LIQUID LIMIT (W, ) 

DETERMINATION NO. 1 2 3 4 5 

NO. OF BLOWS 38 30' /5 7 
TARE NO. 144 (23 1-2.1 /£<? 

V) TARE PLUS WET SOIL 24.1* 24.5* 2.10.2. A4.5" 
S 
< TARE PLUS DRY SOIL zo.bf 2.\.o S 2.2.0' 20.75" 
§ WATER ww Z.o 5.8 4.2 3-3 z 
1- TARE 17.1 17.3' 18-2. rt-5 

DRY SOIL ws 3.5* 3.S J..? 3.5 
WATER CONTENT, % W 17.2 |OO.CJ II&5 115.4-

RESULT SUMMARY 

NATURAL WATER PLASTICITY 
CONTENT LIQUID LIMIT PLASTIC LIMIT INDEX 

8& /oz.Z -475' J-4.7 

REMARKS 

FLOW CURVE 

o 
o 

UI 

I
/oo 

10 20 25 30 40 50 
NUMBER OF BLOWS 

SHEET C-4 

EC, JORDAN CO 



PROJECT COMP. BY JOB NO. 
/V£W &&>&>%}> 6EOTFCHUICAL 7T5- 49S9-/9 

CHK. BY DATE 

~BVJ Ito C.I Z-4' Pl> 3-^2-88 

ATTERBERG LIMITS 

WATE R CONTENT ( W n ) PLASTIC LIMIT (Wp ) 

DETERMINATION NO. 1 1 
TARE NO. 

TARE PLUS WET SOIL 
170 
•51. 1 

/jry 
its' 

H8 
it.Z

 G
R

A
M

S
 

TARE PLUS DRY SOIL Z&93 1"). 77 2.1. Z-7 

N WATER Ww 10.2 0.7 0.9 
K TARE I7.f 17.7' /8 .5 * 

DRY SOIL ws ii.4 Z.I 2.8 
WATER CONTENT, % W 83.0 35:j 33.t 

LIQUID LIMIT (Wt ) 

DETERMINATION NO. 1 2 3 4 5 

NO. OF BLOWS z& 17 <? (« 

TARE NO. 131 10 3 '34 /(.? 

</) TARE PLUS WET SOIL ZJ-.32. 24.3" Z7.3 Z7.3 
2 

TARE PLUS DRY SOIL 2.1.4 2J>.o-r 2.Z.7 ZZ.35" 

WATER ww 3.9 4.1 4,L> jro z 
rTARE IU.73 if. 35 17.8" /7.  3H 

$ DRY SOIL ws 4.7 4.1 4.9 f.l 
WATER CONTENT, % W 819 flU 93.-? 95.0 

RESULT SUMMARY 

NATURAL WATER PLASTICITY 
CONTENT LIQUID LIMIT PLASTIC LIMIT INDEX 

69-0 85"-2 34.4 504 

REMARKS 

rLOW CURVE 
90 

\ 
95 

X(> NO 
o X s> 

x 
N 

X84, 

n^ ^ 
10 20 25 30 40 50 

NUMBER OF BLOWS 

SHEET C-5 

EC JORDAN CO 



N
 G

R
A

M
S

 

PROJECT COMP BY JOB NO. 

CHK. BY DATE 

C2 P* 3-22-88 

ATTERBERG LIMITS 

WATER CONTENT ( W n ) PLASTIC LIMIT (Wp ) 

DETERMINATION NO. 1 i 
TARE NO. 151 /'3 IS~(e 

TARE PLUS WET SOIL 47. 3* 25. sr 2.2. Of 
TARE PLUS DRY SOIL 3,*To3 Z2& 11. 0 

WATER |WW /2.7 0.9 ( .  1 
H TARE n.z~ 19. IS \7.0* 
i

DRY SOIL ws 17.8 3-T 4.0 
WATER CONTENT, % W L8.8 Zlo.4- 24,3 

LIQUID LIMIT (W, ) 

DETERMINATION NO. 1 Z 3 4 5 

NO. OF BLOWS /6 II 8 Sf 2.4 

TARE NO. /JTJ- ni /09 1-5* /SZ 

en TARE PLUS WET SOIL 30. /3 z$.o Z7.9 25753 29.0 
Z 
< TARE PLUS DRY SOIL L5.il 24.' 2.Z.9J 23. / 25.0 f 

<r 
ID WATER ww 4.9 4.9 S.o 2.7 A..O 
z 
\~ TARE J7.37 II.. 55 JS-.75- /7.»? 12.0 

DRY SOIL ws •7.9 7.(o 7.Z ^3 -J.o 
WATER CONTENT, % W 1,1.5 (.43 6,9.2 5-/.S 57. 1 

RESULT SUMMARY 

NATURAL WATER PLASTICITY 
LIQUID LIMIT PLASTIC LIMIT INDEX CONTENT 

fed .8 f-7.0 Zlo.4 3O-k 

REMARKS 

FLOW CURVE 
71 

i c,7 
u 
(E 

53

10 20 25 30 40 50 
NUMBER OF BLOWS 

SHEET C-6 

. JORDAN OO 



APPENDIX D


DIRECT SHEAR DATA




SUMMARY SHEET

1 .£. — 

•1.1 
A 

1 - 9 
0.9 

^ 0.8 
n 
Q. 

w ? °-7 
(/) C A 
u o o 
a: « 0.6 - a 

_t_t- D 
V) 0 

.C 
$t, °'5 ~ 
UJ
I 
W 0.4 -

0.3 - & 
a 

0.2 -

0.1 

0 - 1 1 1 I I I I I I I 1 I I I I 1 1 

W 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1. 
jri (Thousands) 
m KinRMAI 5TTRFSS (n*i\ 

D BW-107 S-6 + BW-111 S-3 O BL-107 S-6 A BL-108 S-7 



DIRECT SHEAR TEST DATA 
BORING NO. BW-107 SAMPLE NO. S-6 

1.2 -

.1 

1 - ^a- .— -B a— -a- E 

^~ ̂ —1r^B^ 

a^ 
^X 

/ 
T 07- X* 

VI v 
w c
111 D Kn 0 / jr^

0^ 
a-l n. 5& ^B

I 04- / o-̂ -ar 

t/ S •^ 
// •—a 

n ^—• 3-— 1[--a 
3

D -a^ -̂t5-
, —• a—• _r ft 1 — 

n -* i— 

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 

HORIZONTAL DISPLACEMENT (Inch**) 

1,4 ~ 

1.1 

D1 -

0.9 -

0.8 
? 

A
R

 S
TR

E
S

S
 (

p
 

(T
h
o
u
s
a
n
d
*)

 

u 

0.7 

a 

0.5 

$ 0.4 -

0.3  n 
0.2 -

0.1 

0  i i i i i i i i i i i i i i i i i 
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

(Thousands) 
NORMAL STRESS (p«f) 

SHEET D-2 



DIRECT SHEAR TEST DATA

BORING NO. BW-111 SAMPLE NO. S-3 

1.2 

1.1 

1 -

0.9 -

0.8 
a 

0.5 

n 0.4 

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 

HORIZONTAL DISPLACEMENT (lnch««) 

1.2 

1.1 

1 -

0.9 -

0.8 

S  § 
0.6 -

0.5 

n 0.4 -

0.3 -

0.2 -

0.1 

0 I I I I I I I I 1 I | 

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 
(Thousand*) 

NORMAL STRESS (p»f) 
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Ill' 

C

II?
(ft C 
u a 
g 5
I/I 0 

n

C

1?
E 1in o 
5fc

n

DIRECT SHEAR TEST DATA 
BORING NO. BL-107 SAMPLE NO. S-6 

i.z — 

1.1 

1 - 3—-=ff==» 4 fri-^ =S= =O-
—E ——^^ . 

0.9 

f 
 0.8 

;/
^ 

°'7 " / -D -Q at 0.6 - /
3 

/P 
 0.4 - 7 

0.3 - ft 
a^ i8h~ —B 

^^ 
0.2 - \L ^ 

E 
0.1 

0 

() 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0. 

HORIZONTAL DISPLACEMENT (Inch..) 

1.2 -

1.1 

1 - a 

0.9 

 0.8 

 " a 
 "•« 

 o.s

 0.4 -

0.3 - n 

0.2 -

0.1 

o -

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 
(Thousand*) 

NORMAL STRESS (p«f) 
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DIRECT SHEAR TEST DATA 
BORING NO. BL-10B SAMPLE NO. S-7 

wt v 

Si 
6! 

0.1 

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 

HORIZONTAL DISPLACEMENT (Inch**) 

1.4 — 

1.1 
a 

0.9 

C 0.8 

3x^ 

n 
0.6 

55 0.5 

n 0.4 -

0.3 - a 

0.2 -

0.1 

0 - i i i i i i i i i i i i n i i i i 
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 

(Thousand*) 
NORMAL STRESS (p.f) 

S
TR

E
S

S
lo

u
s
a
n
d
i 
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STAGED TRIAXIAL TESTING DATA
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P-0 DIAGRAM 
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0.5 

in 
0.4 

a 

0.3 — 

0.2 

0.1 

'— _4te=. < 
0.2 0.4. 0.6 0.8 

P (SH-S3)/2 

DE'J 5I5BK 5161« 

- r.i, >c r-i [121 STP.I" .' / r  - ,r '-'I (I ri;i - -

!!in 

i ;!'! 
a par 
> 38" 
! BB" 
a ptu 
I ;««! 

! K" 
I I?" 
• ;?-

3 PPJs 

0 M'4 
P 111' 

P I't' 
? 31" 
p r!-' 
f ; i 
I ,,-T 

3 * > - • 
P 3 -' 
3 ("» 
3 71" 
' i

e 338
3 83'
1 tf

t 387
3 3P7
8 Pi3
a 3"
e 184
a '<(
« i7»
8 2B1
a ::i
e 241
8 257
a 2-3
3 '3
e -*
3 ri
r -39
3 'I'
f '22
e -23
e 'i
? ••»

 a -=i 
8 "" 
B •"

 3 •" 
! 'I 
a "• 
a \> 
3 :^ 
i :^ 
? 2'4 
8 21' 
p 221 
a 214 
8 "!' 
e -?1 

3 31 

3 i" 
i i"' 
a '" 
? '" 
P "' 
3 "•• 

 a t  ' 
t i-' 

( 

•'4

•'i
;si
•"
3(9
3S3
III
421
IT(
(47
lil
45 7
473
474
»='

1 IOC

1 49'
os
•PI
'88
•31

i
1 "B

 ? e««

 a a«2
 a 33

8 383
 1 3!'
 1 119
 1 l'2
 1 8'2
 | «j;
 1 Ifl
 8 112
 1 1  8
 a  n
 a  n
 a ' P
 J l  »

 0 1 a
 a I'l
 i i"
 e lii
 8 111
 g is
 9 147

 8 : 4 

a -<s 
' "«' 
? '49 
8 "43 
8 "« 
1 "> ° 
8 >9 
> !5 
8 '14 

 8 "3 
8 3"4 
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